[bookmark: _Ref121306238]Additional file 
Table S1: Strains and plasmids used in this study
	No.
	Strain or plasmid
	Relevant characteristics
	Reference

	
	Strains
	
	

	S1
	E. coli DH5α
	F-Φ80lacZΔM15 Δ(lacZYA-argF) U169 endA1 recA1 hsdR17 (rK-, mK+) supE44 thi-1 gyrA96 relA1 phoA
	(Hanahan, 1983) 

	S2
	E. coli K-12 MG1655
	Wild type (WT)
	(Blattner et al., 1997)

	S3
	C. glutamicum ATCC 13032
	Wild type (WT)
	(Abe et al., 1967; Kinoshita et al., 1958)

	S4
	C. glutamicum ΔfasR
	C. glutamicum ATCC 13032 derivate with deletion of the transcriptional regulator-encoding gene fasR
	This study

	S5
	C. glutamicum ΔfasR cg2692GTG
	C. glutamicum ∆fasR derivate with start codon GTG of the thioesterase-encoding gene cg2692
	This study

	S6
	C. glutamicum ΔfasR cg2692TTG
	C. glutamicum ∆fasR derivate with start codon TTG of the thioesterase-encoding gene cg2692
	This study

	S7
	C. glutamicum ΔfasR  CgLP11::(Ptac-maqu2220-TrrnB) 
	C. glutamicum ∆fasR derivate with maqu_2220 of M. hydrocarbonoclasticus VT8, under control of Ptac and terminated by TrrnB, integrated into landing pad CgLP11
	This study

	S8
	C. glutamicum ΔfasR  CgLP11::(Ptac-maqu2220-TrrnB) cg2692GTG
	C. glutamicum ΔfasR  CgLP11::(Ptac-maqu_2220-TrrnB) derivate with  start codon GTG of the thioesterase-encoding gene cg2692
	This study

	S9
	C. glutamicum ΔfasR  CgLP11::(Ptac-maqu2220-TrrnB) cg2692TTG
	C. glutamicum ΔfasR CgLP11::(Ptac-maqu_2220-TrrnB) derivate with  start codon TTG of the thioesterase-encoding gene cg2692
	This study

	S10
	C. glutamicum ΔactA::xylAB
	C. glutamicum ATCC 13032 derivate with the synthetic operon, consisting of xylA of Xanthomonas campestris and xylB of C. glutamicum WT, integrated into the gene locus actA (cg2840)
	This study

	S11
	C. glutamicum gX
	C. glutamicum ΔactA::xylAB derivate with evolved sequence upstream of xylA
	This study

	S12
	C. glutamicum ΔfasR cg2692TTG gX
	C. glutamicum ΔfasR cg2692TTG derivate  with insertion of the synthetic xylAB operon, harboring the evolved sequence upstream of xylA, integrated into the gene locus actA
	This study

	S13
	C. glutamicum ΔfasR cg2692TTG CgLP12::(Ptac-pntAB-TrrnB)
	C. glutamicum ΔfasR cg2692TTG derivate  with pntAB of E. coli, under control of Ptac and terminated by TrrnB, integrated into landing pad CgLP12
	This study

	S14
	C. glutamicum ΔfasR cg2692TTG CgLP12::(Ptac-pntAB-TrrnB) gX
	C. glutamicum ΔfasR cg2692TTG gX derivate  with pntAB of E. coli, under control of Ptac and terminated by TrrnB, integrated into landing pad CgLP12
	This study

	S15
	C. glutamicum ΔfasR cg2692TTG CgLP12::(Ptac-pntAB-TrrnB) ΔPgltA::PdapA-A25 gX
	C. glutamicum ΔfasR cg2692TTG CgLP12::(Ptac-pntAB-TrrnB) gX with gltA promotor exchanged for the dapA promotor variant A25
	This study

	S16
	C. glutamicum ΔfasR cg2692TTG CgLP12::(Ptac-pntAB-TrrnB) ΔPgltA::PdapA-C7 gX
	C. glutamicum ΔfasR cg2692TTG CgLP12::(Ptac-pntAB-TrrnB) gX with gltA promotor exchanged for the dapA promotor variant C7
	This study

	S17
	C. glutamicum ΔfasR cg2692TTG CgLP12::(Ptac-pntAB-TrrnB) ΔPgltA::PdapA-L1 gX
	C. glutamicum ΔfasR cg2692TTG CgLP12::(Ptac-pntAB-TrrnB) gX with gltA promotor exchanged for the dapA promotor variant L1
	This study

	S18
	C. glutamicum GRLys1ΔsugRΔldhA
	C. glutamicum WT Δpck, pycP458S, homV59A, 2 copies of lysCT311I, 2 copies of asd, 2 copies of dapA, 2 copies of dapB, 2 copies of ddh, 2 copies of lysA, 2 copies of lysE, in-frame deletion of prophages CGP1, CGP2 and CGP3, ΔsugRΔldhA
	(Pérez-García et al., 2016)

	S19
	C. glutamicum GRLys1ΔsugRΔldhA_gX
	C. glutamicum  GRLys1ΔsugRΔldhA derivate with insertion of the synthetic operon xylAB with evolved sequence upstream of xylA as in gX integrated into the gene locus actA
	This study

	S20
	C. glutamicum Dpa1
	C. glutamicum WT pycP458S, homV59A, lysCT311IΔpck carrying pECXT_Psyn-dpaAB
	(Schwardmann et al., 2022)

	S21
	C. glutamicum Dpa1_gX
	C. glutamicum Dpa1 derivate with insertion of the synthetic operon xylAB with evolved sequence upstream of xylA as in gX integrated into the gene locus actA
	This study

	S22
	C. glutamicum MePhe5*
	C. glutamicum WT ΔqsuBCD::Ptuf-qsuCΔppc::Psod-aroBΔPtkt::Ptuf-tktΔiolR::Ptuf-aroEΔtrpEGΔilvEΔaroT carrying pEKEx3_pheAFBR and pVWEx1_ pVWEx1_dpkAP262M141L
	(Kerbs et al., 2021)

	S23
	C. glutamicum MePhe5*_gX
	C. glutamicum  MePhe5* derivate with insertion of the synthetic operon xylAB with evolved sequence upstream of xylA as in gX integrated into the gene locus actA
	This study

	
	Plasmids
	
	

	P1
	pK19mobsacB
	Kmr; Mobilizable cloning vector to construct insertion or deletion mutants of C. glutamicum (pK18 oriVE.c., sacB, lacZα)
	(Schäfer et al., 1994)

	P2
	pK19mobsacB_GG
	Kmr; pK19mobsacB derivative with fusion sites and BsaI recognition site for Golden Gate assembly
	This study

	P3
	pK19mobsacBlacIq
	Kmr; pK19mobsacB derivate with lacIq downstream of the multiple cloning site (MCS)
	This study

	P4
	pK19mobsacB_ ΔfasR
	Kmr; pK19mobsacB derivate for the deletion of fasR
	This study

	P5
	pK19mobsacB_ΔactA::xylAB
	Kmr; pK19mobsacB derivate for the deletion of actA and the integration of genes encoding XylA (xylose isomerase) of Xanthomonas campestris and XylB (xylulokinase) of C. glutamicum into the actA locus
	This study

	P6
	pK19mobsacB_ ΔPgltA::PdapA-A25
	Kmr; pK19mobsacB derivate for exchanging the native promotor of gltA for the dapA promotor variant A25
	(van Ooyen et al., 2012)

	P7
	pK19mobsacB_ ΔPgltA::PdapA-C7
	Kmr; pK19mobsacB derivate for exchanging the native promotor of gltA for the dapA promotor variant C7
	(van Ooyen et al., 2012)

	P8
	pK19mobsacB_ ΔPgltA::PdapA-L1
	Kmr; pK19mobsacB derivate for exchanging the native promotor of gltA for the dapA promotor variant L1
	(van Ooyen et al., 2012)

	P9
	pK19mobsacB_gX
	Kmr; pK19mobsacB derivate for the deletion of actA and the integration of xylAB with evolved sequence upstream of xylA as in strain gX into the actA locus
	This study

	P10
	pK19mobsacB_cg2692GTG
	Kmr; pK19mobsacB derivate for exchanging the native start codon of cg2692 to GTG
	This study

	P11
	pK19mobsacB_cg2692TTG
	Kmr; pK19mobsacB derivate for exchanging the native start codon of cg2692 to TTG
	This study

	P12
	pK19mobsacBlacIq_ maqu2220CgLP11
	Kmr; pK19mobsacBlacIq derivate for the integration of maqu_2220, under the control of the tac promoter and terminated by the rrnB terminator, into the integration locus CgLP11
	This study

	P13
	pK19mobsacBlacIq_pntABCgLP12
	Kmr; pK19mobsacBlacIq derivate for the integration of pntAB, under the control of the tac promoter and terminated by the rrnB terminator, into the integration locus CgLP12
	This study

	P14
	pEKEx2
	Kmr; E. coli-C. glutamicum shuttle vector (Ptac, lacIq, pBL1 oriVC.g., pUC18 oriVE.c)
	(Eikmanns et al., 1994)

	P15
	pEKEx2-maqu2220 
	Kmr; pEKEx2 derivate with coding sequence of maqu_2220 of M. hydrocarbonoclasticus VT8
	This study

	P16
	pEKEx2-maqu2507
	Kmr; pEKEx2 derivate with coding sequence of maqu_2507 of M. hydrocarbonoclasticus VT8
	This study

	P17
	pEKEx2-pntAB
	Kmr; pEKEx2 derivate with coding sequence of pntAB of E. coli K-12 MG1655
	This study

	P18
	pVWEx1-xylAB
	Kmr; Ptac, lacIq pHM1519 oriVC.g, oriVE.c. C. glutamicum/E. coli expression shuttle vector for overexpression of xylA from Xanthomonas campestris SCC1758 and xylB from C. glutamicum WT
	(Meiswinkel et al., 2013)








[bookmark: _Ref121294216]Table S2: Oligonucleotides used in this study. Complementary overlaps are italicized, and synthetic RBS + spacer sequences, as described by Shi et al. (2018), are displayed in bold.
	No.
	Primer
	Purpose
	Sequence (5’ → 3’)

	1
	pK19lacI_fw
	Amplification of MCS of pK19mobsacB-derived plasmids & sequencing
	TCAGTGAGCGAGGAAGCG

	2
	pK19lacZ_rv
	Amplification of MCS of pK19mobsacB-derived plasmids & sequencing
	TTAGCAGCCCTTGCGCC

	3
	FW_pEKEx2
	Amplification of MCS of pEKEx2-derived plasmids & sequencing
	GCACTCCCGTTCTGGATAATGTT

	4
	RW_pEKEx2
	Amplification of MCS of pEKEx2-derived plasmids & sequencing
	GCGTTCTGATTTAATCTGTATCAGGCTG

	5
	FW_upFasR
	Amplification of Flank1 of fasR; Template: DNA of S3
	GTCGACTCTAGAGGATCCCCTGCCTAATGATTCGGGTTCGAC

	6
	RV_upFasR 
	Amplification of Flank1 of fasR; Template: DNA of S3
	CGTGCGTGTTGACTATCCAGTAGTAAAATTTCAGTGCCTGCCGCT

	7
	FW_downFasR
	Amplification of Flank2 of fasR; Template: DNA of S3
	AGCGGCAGGCACTGAAATTTTACTACTGGATAGTCAACACGCACG

	8
	RV_downFasR 
	Amplification of Flank2 of fasR; Template: DNA of S3
	TGAATTCGAGCTCGGTACCCGCCGACGGCGCCAACTCTGC

	9
	FW_ΔfasR_validation
	Validation of fasR deletion
	CCATATGCAAGGTATCTACATCGAAGAG

	10
	RV_ΔfasR_validation
	Validation of fasR deletion
	AACACCCTCCAACAGCTCG

	11
	FW_Maqu_2220
	Amplification of maqu2220; sequencing
	ATCCCCGGGTACCGAGCTCGGAAAGGAGAGGATTGATGGCAATACAGCAGGTACATCAC

	12
	RV_Maqu_2220
	Amplification of maqu2220; sequencing
	CTGTAAAACGACGGCCAGTGTCAGGCAGCTTTTTTGCGC

	13
	FW_Maqu_2507
	Amplification of maqu2507; sequencing
	ATCCCCGGGTACCGAGCTCGGAAAGGAGAGGATTGATGAATTATTTCCTGACAGGCGGC

	14
	RV_Maqu_2507
	Amplification of maqu2507; sequencing
	CTGTAAAACGACGGCCAGTGTTACCAGTATATCCCCCGCATAATCG

	15
	FW_TrrnB
	sequencing
	CTGTTTTGGCGGATGAGAGAAGATT

	16
	RV_TrrnB
	sequencing
	AGGAGAGCGTTCACCGACAA

	17
	FW_F1_CgLP11
	Amplification of Flank1 of CgLP11; Template: DNA of S2; sequencing
	GTCGACTCTAGAGGATCCCCGAATCGGCCTCCGTGGAATTC

	18
	RV_F1_CgLP11_universal
	Amplification of Flank1 of CgLP11; Template: DNA of S3
	AAATGGGAAAGGCGTGATTCCG

	19
	FW_F2_CgLP11_universal
	Amplification of Flank2 of CgLP11; Template: DNA of S3; sequencing
	CCGCGTTAAAATACCAGGTCAACAC

	20
	RV_F2_CgLP11
	Amplification of Flank2 of CgLP11; Template: DNA of S3; sequencing
	TGAATTCGAGCTCGGTACCCCTGCGATGACATCGATGAGCAATTC

	21
	FW_CgLP11_validation
	Validation of insertion into CgLP11; sequencing
	CGGCTAACGCCGTCTTAAAGG

	22
	RV_CgLP11_validation
	Validation of insertion into CgLP11; sequencing
	CGCCGGTGGAGGTGTC

	23
	FW_Ptac_pEKEx_CgLP11
	Amplification of (Ptac-maqu2220-TrrnB); template: P15; sequencing
	CGGAATCACGCCTTTCCCATTTGAGCTGTTGACAATTAATCATCGGC

	24
	RV_Ptac_pEKEx_CgLP11
	Amplification of (Ptac-maqu2220-TrrnB); template: P15
	GTGTTGACCTGGTATTTTAACGCGGCAAAAGAGTTTGTAGAAACGCAAAAAGG

	25
	FW_lacIq_2
	Amplification of lacIq; template: P14 
	ATGGCGAATGGCGCGATAAGTCAAGCCTTCGTCACTGGTC

	26
	RV_laqIq
	Amplification of lacIq; template: P14
	GTGCTTGCGGCAGCGTGAAGGCGGCATGCATTTACGTTGAC

	27
	FW_F1_cg2692
	Amplification of Flank1 of cg2692; Template: DNA of S3
	GTCGACTCTAGAGGATCCCCCCGCACCTGAGGTGATAGAAAGAG

	28
	RV_F1_cg2692GTG
	Amplification of Flank1 of cg2692 for GTG start codon mutation; Template: DNA of S3
	TAGGCGAACCCCGTGGCAG

	29
	FW_F2_cg2692GTG
	Amplification of Flank2 of cg2692 with GTG start codon mutation; Template: DNA of S3
	CTGCCACGGGGTTCGCCTA

	30
	RV_F2_cg2692
	Amplification of Flank2 of cg2692; Template: DNA of S3
	TGAATTCGAGCTCGGTACCCGATCGCTACAGCTGCGCTCC

	31
	RV_F1_cg2692TTG
	Amplification of Flank1 of cg2692 for TTG start codon mutation; Template: DNA of S3
	TAGGCGAACCCCTTGGCAGC

	32
	FW_F2_cg2692TTG
	Amplification of Flank2 of cg2692 with TTG start codon mutation; Template: DNA of S3
	CTGCCAAGGGGTTCGCCTA

	33
	FW_cg2692_validation
	Validation of start codon mutation of cg2692; sequencing
	CGACGCCGTCACGTTGAA

	34
	RV_cg2692_validation
	Validation of start codon mutation of cg2692; sequencing
	GCGGATCCCCATGGTTTAGG

	35
	FW_F1_CgLP12
	Amplification of Flank1 of CgLP12; Template: DNA of S3
	GTCGACTCTAGAGGATCCCCTGCAGACCGAAGGTGAAATCG

	36
	RV_F1_CgLP12_universal
	Amplification of Flank1 of CgLP12; Template: DNA of S3
	AATATGCCGATTGCAAGAAACGAGAAG

	37
	FW_F2_CgLP12_universal
	Amplification of Flank2 of CgLP12; Template: DNA of S3
	CAGTCAAAAAATGTTGAAATCAGCACTTTCA

	38
	RV_Flank2_CgLP12
	Amplification of Flank2 of CgLP12; Template: DNA of S3
	TGAATTCGAGCTCGGTACCCCAATAATTGGTGCCCCAACTTTTGGA

	39
	FW_Ptac_pEKEx2_CgLP12
	Amplification of (Ptac-pntAB-TrrnB); template: P17
	CTTCTCGTTTCTTGCAATCGGCATATTGAGCTGTTGACAATTAATCATCGGC

	40
	RV_TrrnB_pEKEx2_CgLP12
	Amplification of (Ptac-pntAB-TrrnB); template: P17
	TGAAAGTGCTGATTTCAACATTTTTTGACTGCAAAAGAGTTTGTAGAAACGCAAAAAGG

	41
	FW_pntAB_Ec_pEKEx2
	Amplification of pntAB; template: S2
	ATCCCCGGGTACCGAGCTCGGAAAGGAGAGGATTGATGCGAATTGGCATACCAAGAGAAC


	42
	RV_pntAB_Ec_pEKEx2
	Amplification of pntAB; template: S2
	CTGTAAAACGACGGCCAGTGTTACAGAGCTTTCAGGATTGCATCCA

	43
	FW_pntAB_Ec
	Sequencing
	GAAACCTACGAAAGGATTTTTTACCCATGCGAATTGGCATACCAAGAGAAC


	44
	RV_pntAB_Ec
	Sequencing
	AATCTTCTCTCATCCGCCAAAACAGTTACAGAGCTTTCAGGATTGCATCCA


	45
	FW_pntAB_Ec_seq1
	Sequencing
	CGCGGAATTCCTCGAGCTG


	46
	FW_pntAB_Ec_seq2
	Sequencing
	GCTTCCTTAGTTTTATCGCGGTGC


	47
	FW_pntAB_Ec_seq3
	Sequencing
	GCGGGCTTTATGCTCAGCAA


	48
	FW_seq1_F1_CgLP12
	Sequencing
	CGCACCAGTCCCATTCCAC


	49
	FW_seq1_F2_CgLP12
	Sequencing
	TTGGATTTGTGCTTTTACTTGTCTCG


	50
	FW_gltA_validation
	Validation of gltA promotor exchange; sequencing
	AGCCAAGGAGCAAGCTTAGAAG


	51
	RV_gltA_validation
	Validation of gltA promotor exchange; sequencing
	CATGAGGCGAACGGTTGC


	52
	actA-UF-fw
	Amplification of Flank 1 of actA; Template: DNA of S3
	GGTCTCTCAGAACCTAACTATTGTCCCCCGTGAATC

	53
	actA-UF-rv
	Amplification of Flank 1 of actA; Template: DNA of S3
	GGTCTCATAGTTGAATACCTCCTCAGGTAATCGGAC

	54
	actA-DF-fw
	Amplification of Flank 2 of actA; Template: DNA of S3
	GGTCTCTCATAGTTTTTTCTTGGTTTAGAAACCGCCG

	55
	actA-DF-rv
	Amplification of Flank 2 of actA; Template: DNA of S3
	GGTCTCAATACCACCACGATAACGCGGACG

	56
	xylAB-fw
	Amplification of xylAB; template: P18
	GGTCTCTACTAATGAGCAACACCGTTTTCATCG

	57
	xylAB-rv
	Amplification of xylAB; template: P18
	GGTCTCATATGCTAGTACCAACCCTGCGTTGC

	58
	actA-UF-g2
	Verification and sequencing of xylAB integration
	CTCATTGCGCTCAACAAGAGC

	59
	actA-DF-g2
	Verification and sequencing of xylAB integration
	GACCGTCGTCTTCGGAAGAG

	60
	gX-fw
	Amplification of gX module; ; Template: DNA of S11
	GCTTGCATGCCTGCAGGTCGACTCTAGAGACCTAACTATTGTCCCCCGTGAATC

	61
	gX-rv
	Amplification of gX module ; Template: DNA of S11
	GGCCAGTGAATTCGAGCTCGGTACCCGGGCACCACGATAACGCGGACGGG

	62
	xylA-qrt-fw
	qRT-PCR fwd primer for analysis of xylA expression
	GGTGTACGACGCCAACAAG

	63
	xylA-qrt-rv
	qRT-PCR rv primer for analysis of xylA expression
	GTGAAAGCAGTAATACGGCACG

	64
	xylB-qrt-fw
	qRT-PCR fwd primer for analysis of xylB expression
	GCGTGGAATGGGAAGAGTTC

	65
	xylB-qrt-rv
	qRT-PCR rv primer for analysis of xylB expression
	CATCATCCAATGCCAACAACAAG

	66
	sigA-qrt-fw
	qRT-PCR fwd primer for analysis of sigA expression
	AACCATCCGTATCCCAGTCC

	67
	sigA-qrt-rv
	qRT-PCR rv primer for analysis of sigA expression
	AGTCTTCGATGAAGTCGCC
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[bookmark: _Ref128660407]Figure S1: Influence of fasR deletion on fatty acid production under nitrogen-limiting conditions. Cultivations were conducted in the nitrogen-limiting NL-CgXII medium containing per liter 20 g glucose as the carbon source. A) C. glutamicum WT; B) C. glutamicum ΔfasR. Data represent means of ≥ 3 biological replicates with standard deviations.
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Figure S2: 	Fatty alcohol production of plasmid-harboring and plasmid-free C. glutamicum ΔfasR mutants with the FAR Maqu2220. Cultivations were conducted in NL-CgXII medium containing 20 g glucose L-1. Samples for FAL analysis were taken after 48 h. Data represent means of 3 biological replicates with standard deviations.
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[bookmark: _Ref128732668]Figure S3: ALE of C. glutamicum ΔactA::xylAB in shaking flasks in 6 serial batch cultivations over 382 h in total, using CgXII medium containing 40 g xylose L-1 as sole carbon source. Transfers to fresh CgXII medium were performed when OD600 surpassed at least 2 after 24 h or more.

[image: gXKinetc]
[bookmark: _Ref128732704]
Figure S4: ALE of C. glutamicum ΔactA::xylAB on xylose. A) Growth curves of C. glutamicum ΔactA::xylAB and the evolved strain gX. Cultivations were conducted in CgXII medium containing 40 g xylose L-1 as the sole carbon source. Data represent means of 3 biological replicates with standard deviations. B) Nucleotide sequence of the 5’ untranslated regions (UTR) of C. glutamicum ΔactA::xylAB and C. glutamicum gX. The duplicated region, comprising 21 bp of the 5’UTR and 32 bp of the beginning of xylose isomerase gene xylA, is highlighted (blue box) in the parental strain C. glutamicum ΔactA::xylAB and in the evolved strain gX. The putative RBS (Pfeifer-Sancar et al., 2013) is indicated in bold letters, and the start codon of xylA is highlighted in green.
[image: ]
Figure S5:  FAL production on wheat straw hydrolysate. Cultivations were conducted in CgXII medium supplemented with 195 µM PCA. The carbon source was provided by hydrolysate, normalized to a concentration of 20 g glucose L-1. A) C. glutamicum ΔfasR cg2692TTG (pEKEx2-maqu2220); B) C. glutamicum ΔfasR cg2692TTG gX (pEKEx2-maqu2220). Data represent means of 3 biological replicates with standard deviations.
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