Development of an ethanol-based microbial platform for 3-hydroxypropionic acid production using engineered Pseudomonas putida KT2440 
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	[bookmark: _Hlk214817436]Plasmid*
	Characteristics
	Promoter
	Origin of replication
	Source

	pAWP89
	Broad-host-range plasmid containing dtomato
	pTac 
	IncP-based pAWP89 ori 
	[1]

	pBBR1-MCS2
	Broad-host-range plasmid compatible with IncP plasmid
	None (lacZα fragment only; no expression promoter)
	pBBR1 ori
	[2]

	pCM 433
	Suicide vector for gene knockout containing SacB as counter selection
	None 
	ColE1 (pUC-derived) origin 
	[3]

	89-pyp9
	pAWP89 containing panM, pnaD, ydfg and pp0596
	pTac
	IncP-based pAWP89 ori
	This study

	89-pyp9-ada
	pAWP89 containing panM, pnaD, ydfg, pp0596 and ada
	pTac 
	IncP-based pAWP89 ori
	This study

	bb-mcr
	PBBR1-MCS2 containing mcr
	pTac 
	pBBR1 ori
	This study

	bb-mcr-acc
	PBBR1-MCS2 containing mcr, accBC and dtsR1
	pTac 
	pBBR1 ori
	This study

	pcm-mms
	pCM 433 containing flanking regions for mms gene
	None
	ColE1 (pUC-derived) origin
	This study

	pcm-3hpdh
	pCM 433 containing flanking regions for PP-0056 (3-hpdh) gene
	None
	ColE1 (pUC-derived) origin
	This study

	pcm-pp0488
	pCM 433 containing flanking regions for gene PP-0488
	None
	ColE1 (pUC-derived) origin
	This study

	pcm-pha
	pCM 433 containing flanking regions for PHA operon 
	None
	ColE1 (pUC-derived) origin
	This study


Table S1. List of plasmids used in this study
*For all recombinant constructs derived from pAWP89 and for all pBBR1-based plasmids, the native RBS of pAWP89 was retained and used for gene expression.
[bookmark: _Hlk214818971]Table S2. List of strains used in this study
	Strains
	
	

	E. coli DH5α
	Cloning host
	Invitrogen

	P. putida KT2440
	Wild type KT2440 strain
	DSMZ

	WT-Δmms
	P. putida KT2440 Δmms
	This study

	WT-ΔmmsΔ488
	P. putida KT2440 ΔmmsΔ3-hpdh
	This study

	WT-ΔmmsΔ488Δ56
	P. putida KT2440 ΔmmsΔ3-hpdhΔpp0056
	This study

	KT-pyp
	Derivative of WT-ΔmmsΔ488Δ56 containing 89-pyp9
	This study

	KT-mcr
	Derivative of WT-ΔmmsΔ488Δ56 containing bb-mcr
	This study

	KT-pada
	Derivative of WT-ΔmmsΔ488Δ56 containing 89-pyp9-ada
	This study

	KT-macc
	Derivative of WT-ΔmmsΔ488Δ56 containing bb-mcr-acc
	This study

	KT-macc-pada
	Derivative of WT-ΔmmsΔ488Δ56 containing bb-mcr-acc and 89-pyp9-ada
	This study

	KT-TM-ΔCZ
	Derivative of WT-ΔmmsΔ488Δ56 with knockout of PHA genes 
	This study

	TM-ΔCZ-pada
	Derivative of KT-TM-ΔCZ containing 89-pyp9-ada
	This study

	TM-ΔCZ-macc
	Derivative of KT-TM-ΔCZ containing bb-mcr-acc
	This study

	TM-ΔCZ-macc-pada
	Derivative of KT-TM-ΔCZ containing bb-mcr-acc and 89-pyp9-ada
	This study







Table S3. List of primers used in this study
	Primers
	Primer sequence 5' > 3'

	FW_pAWP89
	TAGTTGTCGGGAAGATGCGT

	RV_PAWP89
	AGCTGTTTCCTGTGTGAATA

	FW_pBBR1-MCS2
	TTGTCGCCTTGCGTATAATA

	RV_pBBR1-MCS2
	CGCGCAATTAACCCTCACTA

	FW_pCM_433
	ACGGTTCCTGGCCTTTTGCT

	RV_pCM_433
	GGACGGCGGCTTTGTTGAAT

	FWD_F1_mms
	gagggttaattgcgcgTCCCAGGCAATTCAAGGCTT

	Rev_F1_mms
	GGAAATAAACCTCGTCGCAT

	FWD_F2_mms
	gagggttaattgcgcgGAGATAAATGCAGAGGCCAG

	FWD_F2_mms
	GTTGTCCTCCGGATGGTCTA

	FWD_F1_PhaC
	gagggttaattgcgcgGCCGTGACAGACAGCCCGTG

	REV_ F1_PhaC
	GTCATCGACTCCTGGCGCAA

	FWD_F2_PhaC
	gagggttaattgcgcgCCGTTGTACCCAGCCTGTTC

	REV_ F2_PhaC
	TGTTATAATCCTTTGCTGAG

	Fwd_F1_hpdh
	tcacacaggaaacagctATGAGTAAAGGAGAAGAACT

	REV_F1_hpdh
	tatacgcaaggcgacaaCTATTTGTATAGTTCATCCA

	Fwd_F2_hpdh
	gcgacgaggtttatttccATGAGTAAAGGAGAAGAACT

	Rev_F2_hpdh
	ctttgccggtcgccatGGAAATAAACCTCGTCGCAT

	FW_panDcg
	ttcacacaggaaacagctATGCTGCGCACCATCCTCGG

	RV_panDcg
	tcctgtgagCTAAATGCTTCTCGACGTCA

	FW_panMec
	agcatttagctcacaggaggaccccacATGAAGCTGACCATCATTCG

	RV_panMec
	tcctgtgagTTAGCACTTCTCCCAGCCGC

	FW_ydfG_fpan
	aagtgctaactcacaggaggaccccacATGATCGTTTTAGTAACTGG

	RV_ydfG_fpan
	ctgtgtgaaTTACTGACGGTGGACATTCAGT

	FW_pp0596_fydfG
	cgtcagtaattcacacaggaaacagctATGAACATGCCCGAAACG

	RV_ pp0596_fydfG
	gcatcttcccgacaactaTCAGTCGATCAGGTTCAGGG

	FW_pyp9
	ttcacacaggaaacagctATGCTGCGCACCATCCT

	RV_pyp9
	CAGTCGATCAGGTTCAAGGTTTCG

	FW_ada_f_pyp9
	ttgaacctgatcgactgacacacaggaaacagctATGGAGCATTCGGTGATCGA

	RV_ada_f_pyp9
	gcatcttcccgacaactaTTATGCAATGCGAAACATAT

	FW_mcrC1
	caacatttagttaactttaagaaggagatatacatgagcgccaccaccggcgcacg

	RV_mcrC1
	actgacaacgcggtcggcaaggtaataga

	FW_mcrC2
	ccgaccgcgttgtcagtggtgagacattcc

	RV_mcrC2
	agcgcgagacgggcaccatcactcagggcaa

	FW_mcrC3
	gtgcccgtctcgcgctggtcactcccga

	RV_mcrC3
	GCATCTTCCCGACAACTAttacacggtaatcgcccgtc

	FW_mcrN_pAWP
	ttcacacaggaaacagctATGAGCGGAACAGGACGAC

	RV_mcrN
	ttaaagttaactaAATGTTGGCAGGGATGTTGAG

	FW_mcr_ptac
	ttatacgcaaggcgacaaACGGTTCCTGGCCTTTTGCTG

	RV_mcr_ptac
	TTACACGGTAATCGCCCGTCCGC

	FW_accbc1
	ggcgattaccgtgtaactttaagaaggagatataccATGTCAGTCGAGACTAGGAA

	RV_ accbc1
	tccttcttaaagtTACTTGATCTCGAGGAGAA

	FW_dts1
	ctcgagatcaagtaactttaagaaggagatataccATGACCATTTCCTCACCTTTGA

	RV_dts1
	atacgcaaggcgacaaTTACAGTGGCATGTTGCCGT

	FW_ada
	cacacaggaaacagctATGGAGCATTCGGTGATC

	RV_ada
	gcatcttcccgacaactaTCAGGCGATACGGAACATAT









Table S4. Summary of reported 3-HP titers, yields, and productivities across different microbial hosts and carbon substrates.
	[bookmark: _Hlk214817718]Organism
	Substrate
	Pathway
	Promoter system
	Titer
	Yield (g/g substrate)
	Scale
	Reference

	Escherichia coli
	Glycerol
	CoA-independent pathway, Glycerol to 3-HP via 3-hydroxypropionaldehyde (3-HPA)
	Inducible
	76.2 g/L
	Not reported
	Fed-batch (5L)
	[4]

	Klebsiella pneumoniae
	Glycerol
	CoA-independet pathway, Glycerol to 3-HP via 3-HPA
	Inducible
	102.6
	Not reported
	Fed-batch (5L)
	[5]

	E. coli
	Glucose 
	β-alanine
	Inducible
	6.20 g/L
	0.292 g/g
	Shake flask (50 ml)
	
[6]

	E. coli
	Glucose 
	β-alanine
	Inducible
	47.54 g/l
	0.295 g/g
	Fed-batch (5L)
	

	E. coli
	Glucose 
	β-alanine
	Inducible
	40.6 g/L
	0.19 g/g
	Fed-batch (5L)
	[7]

	E. coli
	Ethanol
	Malonyl-CoA
	Inducible
	1.66 g/L
	0.24 g/g
	Shake flask (50 ml)
	
[8]

	E. coli
	Ethanol 
	Malonyl-CoA
	Inducible
	13.17 g/L 
	0.57 g/g
	Whole cell biocatalysis (resting cells)
	

	Ogataea polymorpha
	Methanol
	Malonyl-CoA
	Inducible
	7.10 g/L
	0.14 g/g
	Fed-batch (5L)
	[9]

	Pichia pastoris
	Methanol
	Malonyl-CoA
	Inducible
	 27 g/L
	0.19 g/g
	Fed-batch (5L)
	[10]

	P. pastoris
	Methanol
	Malonyl-CoA
	Inducible
	48.2 g/L
	0.23 g/g 
	Fed-batch (5L)
	[11]

	Saccharomyces cerevisiae
	Glucose
	β-alanine
	Inducible
	4.2 g/L
	0.29 g/g
	Fed-batch (5L)
	[12]

	P. putida KT2440
	Glucose and xylose
	Malonyl-CoA
	Inducible
	3.8 g/L
	0.23 g/g
	Shake flask (50 ml)
	

[13]

	P. putida KT2440
	Xylose
	Malonyl-CoA
	Inducible
	2.2 g/L
	Not reported
	Shake flask (50 ml)
	

	P. putida KT2440
	Glucose
	Malonyl-CoA
	Inducible
	3.7 g/L
	Not reported
	Shake flask (50 ml)
	

	P. putida KT2440
	Glucose and xylose
	Malonyl-CoA
	Inducible
	29 g/L
	0.28 g/g 
	Fed-batch (5L)
	

	P. putida KT2440
	Ethanol
	Malonyl-CoA and β-alanine
	Constitutive
	1.42 g/L
	0.179 g/g
	Shake flask (50 ml)
	
This study

	P. putida KT2440
	Ethanol
	Malonyl-CoA and β-alanine
	Constitutive
	1.42 g/L
	0.154 g/g
	Fed-batch (5L)
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