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Tables
Table S1. Primers used in this study
	Primer ID
	Description
	Primer sequences (5' - 3')

	P1
	pRB1k/pYB1s-F
	gaattcggtgagctcggt

	P2
	pRB1k/pYB1s-R
	acccatggttaattcctcct

	P3
	F108
	ccatagcatttttatccataagattagcggatcc

	P4
	R45
	aattctgttttatcagaccgcttctgc

	P5
	EcproC-F
	ggaggaattaaccatgggtatggaaaagaaaatcggttttattg

	P6
	EcproC-R
	gaccgagctcaccgaattctcaggatttgctgagtttttct

	P7
	EcproBA-F
	ggaggaattaaccatgggtatgagtgacagccagacg

	P8
	EcproBA-R
	gaccgagctcaccgaattcttacgcacgaatggtgtaa

	P9
	EcproCBA-F
	aatcctgaaaggagatataatgagtgacagccagacg

	P10
	EcproCBA-R
	tcactcattatatctcctttcaggatttgctgagtttttct

	P11
	EcproBAC-F
	accattcgtgcgtaaaaggagatataatggaaaagaaaatcggttttattg

	P12
	EcproBAC-R
	ttcttttccattatatctccttttacgcacgaatggtgtaa

	P13
	EcProA-F
	taaaaggagatataggagcaggctgatgct

	P14
	PaproB-F
	ggaggaattaaccatgggtatgcgcgataaagttaccg

	P15
	PaproB-R
	gctcctatatctccttttacaccagcacaaggtt

	P16
	MtProB-F
	ggaggaattaaccatgggtcgcagcccacatcgt

	P17
	MtProB-R
	gctcctatatctccttttacacctgtttggcctgtt

	P18
	CbProB-F
	aggaggaattaaccatgagcggcaaatcaaaattt

	P19
	CbProB-R
	ctgctcctatatctccttttacagaaaggtaatgctatcca

	P20
	TiproB-F
	ggaggaattaaccatggcggcgaactcg

	P21
	TiproB-R
	tcctatatctccttttattcgcacagcaccag

	P22
	CaproB-F
	ggaggaattaaccatgaaacatcgtgaaggcc

	P23
	CaproB-R
	tgctcctatatctccttttaggttttctgttcatagcc

	P24
	ScproB-F
	aacaggaggaattaaccagatctatgaaggacgcga

	P25
	ScproB-R
	tgctcctatatctccttttaacgcggcggaaa

	P26
	EcproBD107A-F
	gtgctgcgatggaagaccgtgaacg

	P27
	EcproBD107A-R
	cggtcttccatcgcagcacgggtcagc

	P28
	EcproBD148A-F
	ggtcggcgcgaacgataacctttctgcgc

	P29
	EcproBD148A-R
	aggttatcgttcgcgccgaccttaatctctgc

	P30
	ScproBT126A-F
	taagaacgcgcaaaacgccattaacgagc

	P31
	ScproBT126A-R
	atggcgttttgcgcgttcttatactgggtccaatcc

	32
	ScproKT288R-F
	gtgaattcgagcgtctgaaagcgctgaacg

	P33
	ScproKT288R-R
	gcgctttcagacgctcgaattcacgcttttgc

	P34
	ScproBV324I-F
	caaaggcgcgattgttattgaccagggtgcg

	P35
	ScproBV324I-R
	cctggtcaataacaatcgcgcctttgctaac

	P36
	pYB1s(his)-R
	agatctaccctcgaggc

	P37
	ScproB(his)-F
	gcctcgagggtagatctagatctatgaaggacgcga

	P38
	ScproB(his)-R
	agaccgagctcttaacgcggcggaaacgc

	P39
	pTarget-putA-F
	ctgttctacttcacgcggcggttttagagctagaaatagcaagttaaaat

	P40
	pTarget-putA-R
	cgccgcgtgaagtagaacagactagtattatacctaggactgagct

	P41
	putA-Up-F
	ccaggcgataaacccaa

	P42
	putA-Up-R
	ctacctgtttaacctatggttcccatgccattac

	P43
	putA-Down-F
	tggcatgggaaccataggttaaacaggtagccg

	P44
	putA-Down-R
	aggcgctgtatattgcc

	P45
	pTarget-aceA-F
	gcgtctggcagctgacgtgagttttagagctagaaatagcaagttaaaa

	P56
	pTarget-aceA-R
	tcacgtcagctgccagacgcactagtattatacctaggactgagct

	P47
	aceA-Up-F
	gacattctcggctccc

	P48
	aceA-Up-R
	Gttgcttagaactgggttttcatgtgcagatgc

	P49
	aceA-Down-F
	tgcacatgaaaacccagttctaagcaacaacaacc

	P50
	aceA-Down-R
	agctctccgcaatctc

	P51
	pTarget-gdhA-F
	cttattcgcccggaagctacgttttagagctagaaatagcaagttaaaa

	P52
	pTarget-gdhA-R
	gtagcttccgggcgaataagactagtattatacctaggactgagct

	P53
	gdhA::PCPA1BsGDH-Up-F
	ccagcggattagtgct

	P54
	gdhA::PCPA1BsGDH-Down-R
	gactatatctctgattgcgct

	P55
	pTarget-sthA-F
	gaagagtacgagaagatcgagttttagagctagaaatagcaag

	P56
	pTarget-sthA-R
	tcgatcttctcgtactcttcactagtattatacctaggactgag

	P57
	sthA::PtacpntAB-Up-F
	tctacgtcgcggaaatg

	P58
	sthA::PtacpntAB-Down-R
	cgcaactggacagcg

	P60
	pTarget-ompt-F
	gatatcggctccttcccgaagttttagagctagaaatagcaagttaa

	P61
	pTarget-ompt-R
	ttcgggaaggagccgatatcactagtattatacctaggactgagct

	P62
	ompt::PtacCgppc-Up-F
	aaacggataagacgggc

	P63
	ompt::PtacCgppc-Down-R
	atattgagagatactaggatgagg

	P64
	pTarget-galR-F
	acgcgtcatttaattcagcagttttagagctagaaatagcaagttaa

	P65
	pTarget-galR-R
	tgctgaattaaatgacgcgtactagtattatacctaggactgagct

	P66
	galR::P119glf-UP-F
	catccgcgcaggttg

	P67
	galR::P119glf-Down-R
	gccatttgggccacc

	P68
	pTarget-ptsG-F
	ggtgaatacaccaacgcagcgttttagagctagaaatagcaagttaa

	P69
	pTarget-ptsG-R
	gctgcgttggtgtattcaccactagtattatacctaggactgagct

	P70
	ptsG::P119glk-Up-F
	cctggatcggttactggtg

	P71
	ptsG::P119glk-Down-R
	gtggatgggacagtcagt

	P72
	pTarget-sucA-F
	ctcagtcctaggtataatactagtgtacaggttaaccatctcgg

	P73
	pTarget-sucA-R
	ccgagatggttaacctgtacactagtattatacctaggactgag

	P74
	sucA-Up-F
	caggcttgttagcggc

	P75
	sucA-Up-R
	cattgtgtatcctttatcgtgatcccttaagcatcttt

	P76
	sucA-Down-F
	cttaagggatcacgataaaggatacacaatgagtagcg

	P77
	sucA-Down-R
	tgccggagcagactc
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Figure S1. SDS-PAGE of the recombinant strains BP01-BP03. M: 180 kDa marker, 1: SDS-PAGE of recombinant strain BP01 (pYB1s-proBA/B0), 2: SDS-PAGE of recombinant strain BP02 (pRB1k-proC/B0), 3: SDS-PAGE of recombinant strain BP03 (pYB1s-proBA&pRB1k-proC/B0).
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Figure S2. Phylogenetic tree of ProB from different species. The phylogenetic tree was generated via MEGA 11 using the neighbor-joining method. The species marked in red were selected for the ProB screening.
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Figure S3. Time-course profiles of intracellular NADPH and extracellular glutamate during whole-cell bioconversion. (A) Intracellular NADPH levels in strains BP18, BP19, and BP20 during whole-cell bioconversion. (B) L-Proline production and residual L-glutamate concentrations in the supernatant of engineered strains BP18 (without BsGDH) and BP19 (expressing BsGDH) after 10 h bioconversion. **: significant difference (p < 0.05).
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Figure S4. SDS-PAGE and activity of the purified recombinant proteins. (A) SDS-PAGE. (B) Influence of L-proline on the dependency of the velocity of original ScProBI150T and ScProB** on the concentration of glutamate. 
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Figure S5. Molecular interactions of L-glutamate within the ScProBI150T binding pocket. Panels A and B compare the hydrogen-bonding networks (yellow dashed lines) between L-glutamate (yellow sticks) and key protein residues (green sticks) in the initial ScProBI150T and the mutant ScProB** structure, respectively. Critical residues and hydrogen bond distances (Å) are explicitly labeled in the corresponding 2D diagram.
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