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Tab. S1 Primers used for strain construction
	Primers
	Sequence (5’→ 3’)

	TM-1
	ATGGAGGAAGAGCTGGAAGATG

	TM-2
	TTATGTATCTTTCAAAATTTCGATACTCTG

	TM2-1
	ATGAAACTGGAAGATGTACCGTGGTTCCCG

	TM2-2
	TTTGGTCAGTAAGCAAAAGATCTTCAGATATTC

	TM2-3
	GAATATCTGAAGATCTTTTGCTTACTGACCAAA

	TM2-4
	TTATGTATCTTTCAAAATTTCGATACTCTG

	P-line-S
	ATCCCAATGGCGCGCCGA

	P-line-A
	ATCCCAATACGCGTCAATTCA

	P-TM-S
	GAATTGACGCGTATTGGGATTAATACGACTCACTATAGGGGAATTGTG

	P-TM-A
	GCTCGGCGCGCCATTGGGATCAAAAAACCCCTCAAGACCCG

	tnaA-1
	ATTGATGGTCTTGAACAATTGGC

	tnaA-2
	GAAGCTGTCGTCTTTCATGCACATTTTACTGGCTCAATAACACGAATG

	tnaA-3
	CATTCGTGTTATTGAGCCAGTAAAATGTGCATGAAAGACGACAGCTTC

	tnaA-4
	TCATGATGCCACCTTTAGAGGAA

	lacIZ-1
	ACAACAACTGGCGGGCAAAC

	lacIZ-2
	TTGTGAATTATCTCCGCCGAGACAGAACTTAATGGG

	lacIZ-3
	ATACTGTGCCGGGGCGAGTTGCGTGACTACCT

	lacIZ-4
	CACAGCGGATGGTTCGGATA

	PxylF-1
	GTTCTGTCTCGGCGGAGATAATTCACAAGTGTGCGCT

	PxylF-2
	TTAATCGTGTTCATTTAGTGCCTCTTCCAGTTAGTAAATCC

	T7RNAP-1
	ACTGGAAGAGGCACTAAATGAACACGATTAACATCGCTAAGA

	T7RNAP-2
	CGCAACTCGCCCCGGCACAGTATCAAGGTATTT

	mlc-1
	TTGAAGTGCTTTACCATAGCCTACA

	mlc-3
	AAGGCGCTTCAATCATGAACATAACTCAATTTGTAGGGTCATAGTAATCCAGCAACTTCACGGCTGCCTCGAAAC

	mlc-4
	TACTATGACCCTACAAATTGAGTTATGTTCATGATTGAAGCGCCTTTACTACGAAATAATACGATCCAGCAATGG

	mlc-5
	TTAAAAAATGTTAACCCTGCAACAG

	mlc*-1
	TTGAAGTGCTTTACCATAGCCTACA

	mlc*-2
	TTAAAAAATGTTAACCCTGCAACAG

	yjgX-1
	GGAAGTCAACGGGTTATGCG

	yjgX-2
	TATTTCTAGAGGGGAATTGTTATCCGCTCACAATTCCCCTATAGTGAGTCGTATTAAAAATCACCACGAATACCAGAATC

	yjgX-3
	GCGGATAACAATTCCCCTCTAGAAATAATTTTGTTTAACTTTAAGAAGGAGATATACCATGGCTGGTAAAGCTCACCGTC

	yjgX-4
	CAAGACCCGTTTAGAGGCCCCAAGGGGTTATGCTAGTTAGAAGTAAGCCGGGGTCAGTTC

	trpLE-1
	TTCTGTCTGCTGCGCGAGGAACT

	trpLE-2
	CCTAGAAGAAATCAACCAGCGCATCAGAAAGTCTCCTGTGCATTGTCGATACCCTTTTTACGTGAACT

	trpLE-3
	TGCGCTGGTTGATTTCTTCTAGGGTCATAGTAATCCAGCAACTATGGCTGACATTCTGCTGCTCGATA

	trpLE-4
	GTTCCAGCAGGCGAGCGCCCTG

	trpEfbr-2
	TACGAGCCGGATGATTAATTGTCAATGTCGATACCCTTTTTACGTGAACT

	trpEfbr-3
	[bookmark: _Hlk31466919]AGTTCACGTAAAAAGGGTATCGACATTGACAATTAATCATCCGGCTCGTA

	trpEfbr-4
	TATCGAGCAGCAGAATGTCAGCCATTCAGAAAGTCTCCTGTGCATGATGC

	trpEfbr-5
	GCATCATGCACAGGAGACTTTCTGAATGGCTGACATTCTGCTGCTCGATA

	yghX-1
	GGTAGGCGGGATGACGGCATT

	yghX-2
	GAAATTGTTATCCGCTCACAATTCCACACATTATACGAGCCGGATGATTAATTGTCAACGCTTGCGGATAGCGTTGCA

	yghX-3
	CTCGTATAATGTGTGGAATTGTGAGCGGATAACAATTTCACACAGGAAACAGACCATGAAAGAAGTTAATAAAGAGCAAATCGAAC

	yghX-4
	AAACAACAGATAAAACGAAAGGCCCAGTCTTTCGACTGAGCCTTTCGTTTTATTTGTTAGATGTCGTAGAAGTCAACGTGAGCAC

	yjiV-1
	TAAAAGCACTACCTGTGAAGGGATG

	yjiV-2
	AATTGTTATCCGCTCACAATTCCACACATTATACGAGCCGGATGATTAATTGTCAAACAGAATGCAACTTCGTATACAGGG

	yjiV-3
	CTCGTATAATGTGTGGAATTGTGAGCGGATAACAATTTCACACAAGGAGATATACCATGAATTATCAGAACGACGATTTACGCAT

	yjiV-4
	AACAACAGATAAAACGAAAGGCCCAGTCTTTCGACTGAGCCTTTCGTTTTATTTGTTACCCGCGACGCGCTTTTAC

	ycgh-1
	TAAACTCGTCAGCGGCACAA

	ycgh-2
	AATTGTTATCCGCTCACAATTCCACACATTATACGAGCCGGATGATTAATTGTCAAGGTAGGCGTTTCTGTTGATTCTG

	yghX-3
	TTGTGAGCGGATAACAATTTCACACAAGGAGATATACCATGGCAAAGGTATCGCTGG

	ycgH-4
	GACAAACAACAGATAAAACGAAAGGCCCAGTCTTTCGACTGAGCCTTTCGTTTTATTTGTTAGTACAGCAGACGGGCGCG

	mbhA-1     
	GCCAGCACGAACATAATCCC                                                                

	mbhA-4     
	CACCGACAAACAACAGATAAAACGAAAGGCCCAGTCTTTCGACTGAGCCTTTCGTTTTATTTGTTAACCGCGGCCCGC      

	mbhA-5     
	AAAGACTGGGCCTTTCGTTTTATCTGTTGTTTGTCGGTGAACGCTCTCCTGAGTAGGACAAATGACCAAAAGTGCGTCCGATAC

	mbhA-6     
	CGGCGTAATCACAAACTGGC                                                                

	mbhA-M112-2
	ACGCACCAAAAGGGCTCAATTATATCAACGTTGTTATCTCTTGTCAACACCGCCAGAGATAACACGGTGGCAGGTTTTGG    

	mbhA-M112-3
	ACGTTGATATAATTGAGCCCTTTTGGTGCGTCAGTCAGTTTAAACCAGGAAACAGCTATGGGCTATAACAGCCTGAAAGG    

	mbhA-M130-2
	TAAGCCACCTCAGGCTCAATTATATCAACGTTGTTATCTCTTGTCAACACCGCCAGAGATAACACGGTGGCAGGTTTTGG

	mbhA-M130-3
	ACGTTGATATAATTGAGCCTGAGGTGGCTTATTATTCGTTTAAACCAGGAAACAGCTATGGGCTATAACAGCCTGAAAGG

	mbhA-M137-2
	TTACGAGCCAGTGGCTCAATTATATCAACGTTGTTATCTCTTGTCAACACCGCCAGAGATAACACGGTGGCAGGTTTTGG

	mbhA-M137-3
	ACGTTGATATAATTGAGCCACTGGCTCGTAATTTATTGTTTAAACCAGGAAACAGCTATGGGCTATAACAGCCTGAAAGG

	mbhA-M146-2
	GGTGGGGCGAGAGGCTCAATTATATCAACGTTGTTATCTCTTGTCAACACCGCCAGAGATAACACGGTGGCAGGTTTTGG

	mbhA-M146-3
	ACGTTGATATAATTGAGCCTCTCGCCCCACCAATTCGGTTTAAACCAGGAAACAGCTATGGGCTATAACAGCCTGAAAGG

	mbhA-M193-2
	GCTAACAATACGGGCTCAATTATATCAACGTTGTTATCTCTTGTCAACACCGCCAGAGATAACACGGTGGCAGGTTTTGG

	mbhA-M193-3
	ACGTTGATATAATTGAGCCCGTATTGTTAGCATGTACGTTTAAACCAGGAAACAGCTATGGGCTATAACAGCCTGAAAGG

	pGRB-mlc-1
	GTCCTAGGTATAATACTAGTTTCAGCATGATATCAGCGCAGTTTTAGAGCTAGAA

	pGRB-mlc-2
	TTCTAGCTCTAAAACTGCGCTGATATCATGCTGAAACTAGTATTATACCTAGGAC

	pGRB-mlc*-1
	AGTCCTAGGTATAATACTAGTATGAACATAACTCAATTTGTGTTTTAGAGCTAGAA

	pGRB-mlc*-2
	TTCTAGCTCTAAAACACAAATTGAGTTATGTTCATACTAGTATTATACCTAGGACT

	pGRB-tnaA-1
	AGTCCTAGGTATAATACTAGTCACTCGCGCTTATCGTGAAGGTTTTAGAGCTAGAA

	pGRB-tnaA-2
	TTCTAGCTCTAAAACCTTCACGATAAGCGCGAGTGACTAGTATTATACCTAGGACT

	pGRB-yghX-1
	AGTCCTAGGTATAATACTAGTTTTTATGGTCGTCAGGCACCGTTTTAGAGCTAGAA

	pGRB-yghX-2
	TTCTAGCTCTAAAACGGTGCCTGACGACCATAAAAACTAGTATTATACCTAGGACT

	pGRB-yjgX-1
	AGTCCTAGGTATAATACTAGTCCGTGGCTGAATACGGCACCGTTTTAGAGCTAGAA

	pGRB-yjgX-2
	TTCTAGCTCTAAAACCCGGGTGCCGTATTCAGCCAACTAGTATTATACCTAGGACT

	[bookmark: _Hlk72934169]pGRB-trpE-1
	AGTCCTAGGTATAATACTAGTCTCGAACTGCTAACCTGCGAGTTTTAGAGCTAGAA

	pGRB-trpE-2
	TTCTAGCTCTAAAACTCGCAGGTTAGCAGTTCGAGACTAGTATTATACCTAGGACT

	pGRB-trpEbfr-1
	AGTCCTAGGTATAATACTAGTTGCGCTGGTTGATTTCTTCTGTTTTAGAGCTAGAA

	pGRB-trpEbfr-2
	TTCTAGCTCTAAAACAGAAGAAATCAACCAGCGCAACTAGTATTATACCTAGGAT

	pGRB-yjiV-1
	AGTCCTAGGTATAATACTAGTGCGTAGTCGAAATTCTCAGCGTTTTAGAGCTAGAA

	pGRB-yjiV-2
	TTCTAGCTCTAAAACGCTGAGAATTTCGACTACGCACTAGTATTATACCTAGGACT

	pGRB-ycgH-1
	AGTCCTAGGTATAATACTAGTATGCGTCTGAACGACCGTGCGTTTTAGAGCTAGAA

	pGRB-ycgH-2
	TTCTAGCTCTAAAACGCACGGTCGTTCAGACGCATACTAGTATTATACCTAGGACT

	pGRB-mbhA-1
	AGTCCTAGGTATAATACTAGTGCGTGATGTGAATGAGAAAAGTTTTAGAGCTAGAA

	pGRB-mbhA-2
	TTCTAGCTCTAAAACTTTTCTCATTCACATCACGCACTAGTATTATACCTAGGACT
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Fig. S1 (a) Partial human physiological activities in which 5-HTP is involved [1]. As a human neurotransmitter, 5-HT is mainly secreted in the brain and gut (enterochromaffin and CE cells), and is involved in a wide range of human physiological processes, including the transmission of gut-brain signaling, intestinal peristalsis and motility, secretion, vasodilatation, and nutrient absorption. Whereas 5-HTP, the direct precursor of 5-HT, is synthesized by the essential amino acid L-tryptophan via tryptophan hydroxylase Ⅱ (TPH2, in human brain) and tryptophan hydroxylase Ⅰ (TPH1, in EC cells), respectively; these reactions are also rate-limiting steps in 5-HT biosynthesis. (b) Applications of 5-HTP in medication and health care [2].
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Fig S2. Different pathways of 5-HTP heterologous synthesis. (a) Strategy for synthesis 5-HTP in two steps [3]. (b) Phenylalanine 4‑hydroxylase (P4H)-mediated tryptophan hydroxylation pathway [4]. (c) Aromatic amino acid hydroxylase (CtAAAH)-mediated tryptophan hydroxylation pathway [5]. (d) Enhanced synthesis of 5-HTP through tetrahydropterin regeneration [6]. (e) Human TPH2 mutant-mediated tryptophan hydroxylation pathway [7].
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Fig. S3 Construction of tryptophan hydroxylase mutant gene expression plasmids pSTV-TM, pSTV-TM1 and pSTV-TM2.
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Fig. S4 5-HTP titer per unit cell mass of HTP04-06 strains.
The correlation relating the dry cell weight to the OD600 for our 5-HTP production strains was determined as 0.351 ± 0.011 g/L per OD600. The data are presented as averages, and the error bars represent standard deviations (n = 3 independent experiments). ** P < 0.01.
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Fig. S5 Intracellular NAD(P)H level of HTP09 and HTP11 strains.
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Fig. S6 HPLC detection information of 5-HTP and L-Trp
Red curve represents the detection with a 5-HTP standard (0.5 g/L) and green curve represents the detection result of the fermentation broth of engineered strain HTP11 with 15× fold dilution. The retention time was 7.5 min for 5-HTP and 16.8 min for L-Trp.
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Fig. S7 Real-time efficiency of 5-HTP production by HTP11 in a 5L bioreactor. (a) Cell growth rate. (b) Yield. (c) Productivity. The data are presented as averages, and the error bars represent standard deviations (n = 3 independent experiments).
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Fig. S8 The ratio of tryptophan to 5-HTP in shake flask fermentation results of HTP07-09 and 10 strains.
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Fig. S9 Glucose consumption of HTP11 strain in a 5-L bioreactor
Tab. S2 The synthesized heterologous protein sequence applied in this study.
	Protein
	Protein Sequence

	GCHⅠ
	MKEVNKEQIEQAVRQILEAIGEDPNREGLLDTPKRVAKMYAEVFSGLNEDPKEHFQTIFGENHEELVLVKDIAFHSMCEHHLVPFYGKAHVAYIPRGGKVTGLSKLARAVEAVAKRPQLQERITSTIAESIVETLDPHGVMVVVEAEHMCMTMRGVRKPGAKTVTSAVRGVFKDDAAARAEVLEHIKRQD

	PTPS
	MNAAVGLRRRARLSRLVSFSASHRLHSPSLSAEENLKVFGKCNNPNGHGHNYKVVVTIHGEIDPVTGMVMNLTDLKEYMEEAIMKPLDHKNLDLDVPYFADVVSTTENVAVYIWENLQRLLPVGALYKVKVYETDNNIVVYKGE

	SPR
	MEGGRLGCAVCVLTGASRGFGRALAPQLAGLLSPGSVLLLSARSDSMLRQLKEELCTQQPGLQVVLAAADLGTESGVQQLLSAVRELPRPERLQRLLLINNAGTLGDVSKGFLNINDLAEVNNYWALNLTSMLCLTTGTLNAFSNSPGLSKTVVNISSLCALQPFKGWGLYCAGKAARDMLYQVLAVEEPSVRVLSYAPGPLDTNMQQLARETSMDPELRSRLQKLNSEGELVDCGTSAQKLLSLLQRDTFQSGAHVDFYDI

	PCD
	MAGKAHRLSAEERDQLLPNLRAVGWNELEGRDAIFKQFHFKDFNRAFGFMTRVALQAEKLDHHPEWFNVYNKVHITLSTHECAGLSERDINLASFIEQVAVSMT

	DHPR
	MAAGEARRVLVYGGRGALGSRCVQAFRARNWWVASVDVVENEEASASIIVKMTDSFTEQADQVTAEVGKLLGEEKVDAILCVAGGWAGGNAKSKSLFKNCDLMWKQSIWTSTISSHLATKHLKEGGLLTLAGAKAALDGTPGMIGYGMAKGAVHQLCQSLAGKNSGMPPGAAAIAVLPVTLDTPMNRKSMPEADFSSWTPLEFLVETFHDWITGKNRPSSGSLIQVVTTEGRTELTPAYF

	TM
	MELEDVPWFPRKISELDKCSHRVLMYGSELDADHPGFKDNVYRQRRKYFVDVAMGYKYGQPIPRVEYTEEETKTWGVVFRELSKLYPTHACREYLKNFPLLTKYCGYREDNVPQLEDVSMFLKERSGFTVRPVAGYLSPRDFLAGLAYRVFHCTQYIRHGSDPLYTPEPDTCHELLGHVPLLADPKFAQFSQEIGLASLGASDEDVQKLATCYFFTIEFGLCKQEGQLRAYGAGLLSSIGELKHALSDKACVKAFDPKTTCLQECLITTFQEAYFVSESFEEAKEKMRDFAKSITRPFSVYFNPYTQSIEILKDT

	TM1
	MKLEDVPWFPRKISELDKCSHRVLMYGSELDADHPGFKDNVYRQRRKYFVDVAMGYKYGQPIPRVEYTEEETKTWGVVFRELSKLYPTHACREYLKNFPLLTKYCGYREDNVPQLEDVSMFLKERSGFTVRPVAGYLSPRDFLAGLAYRVFHCTQYIRHGSDPLYTPEPDTCHELLGHVPLLADPKFAQFSQEIGLASLGASDEDVQKLATCYFFTIEFGLCKQEGQLRAYGAGLLSSIGELKHALSDKACVKAFDPKTTCLQECLITTFQEAYFVSESFEEAKEKMRDFAKSITRPFSVYFNPYTQSIEILKDT

	TM2
	MKLEDVPWFPRKISELDKCSHRVLMYGSELDADHPGFKDNVYRQRRKYFVDVAMGYKYGQPIPRVEYTEEETKTWGVVFRELSKLYPTHACREYLKIFCLLTKYCGYREDNVPQLEDVSMFLKERSGFTVRPVAGYLSPRDFLAGLAYRVFHCTQYIRHGSDPLYTPEPDTCHELLGHVPLLADPKFAQFSQEIGLASLGASDEDVQKLATCYFFTIEFGLCKQEGQLRAYGAGLLSSIGELKHALSDKACVKAFDPKTTCLQECLITTFQEAYFVSESFEEAKEKMRDFAKSITRPFSVYFNPYTQSIEILKDT

	GDHesi
	MGYNSLKGKVAIVTGGSMGIGEAIIRRYAEEGMRVVINYRSHPEEAKKIAEDIKQAGGEALTVQGDVSKEEDMINLVKQTVDHFGQLDVFVNNAGVEMPSPSHEMSLEDWQKVIDVNLTGAFLGAREALKYFVEHNVKGNIINMSSVHEIIPWPTFVHYAASKGGVKLMTQTLAMEYAPKGIRINAIGPGAINTPINAEKFEDPKQRADVESMIPMGNIGKPEEISAVAAWLASDEASYVTGITLFADGGMTLYPSFQAGRG
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