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Table S 1. List of primers used in this study.
	Primer
	Sequence (5’ → 3’)
	Additional information

	BG14051
	tgaatggcgaatggcgctag
	pMTL80000 backbone

	BG14052
	ccgcggtcatagctgtttcc
	

	BG19579
	acgcgtccatggagatctc
	

	BG17718
	catatgaactaacctcctaaattttgatacg
	pMTL83122 backbone

	BG14219
	ggaaacagctatgaccgcggCAATATGATATTTATGTCC
	PPta-Ack 

	BG14220
	GTTCATTTCCTCCCTTTAAATTTAAC
	

	BG21172
	GTTAAATTTAAAGGGAGGAAATGAACATGTTGCTAGCATATACAG
	Eat1 with ol PPta-Ack

	BG20028
	ctagcgccattcgccattcaTTAATCTCTTGCGCTTTTTAG
	

	BG21195
	GTTAAATTTAAAGGGAGGAAATGAACatgAAAGGCTTGTTACCTTTACC
	TrEat1 with ol PPta-Ack

	BG21174
	GTTAAATTTAAAGGGAGGAAATGAACATGAATGAAATTGATGAGAAAAATC
	Atf1 with ol PPta-Ack

	BG20027
	ctagcgccattcgccattcaCTATGGACCTAACAATAGTG
	

	BG19570
	aatttaggaggttagttcatATGAATGAAATTGATGAGAAAAATC
	Atf1 with ol PTh

	BG19571
	CGAGATCTCCATGGACGCGTCTATGGACCTAACAATAGTG
	

	BG19575
	aatttaggaggttagttcatATGTTGCTAGCATATACAGTTAG
	Eat1 with ol PTh

	BG19578
	cgagatctccatggacgcgtTTAATCTCTTGCGCTTTTTAG
	

	BG20860
	GGCCGTCGACcattaggctgcggttcctggGTTTTAGAGCTAGAAATAGCAAGTTAAAATAAGGCTAGTCCGTTATCAACTTGAAAAAGTGGCACCGAGTCGGTGCTTTTTTT
	ald (CAETHG_3747) sgRNA

	BG20858
	GGCCCCGGGACGTCATAAAAATAAGAAGCCTGCAAATGCAGGCTTCTTATTTTTATAAAAAAAGCACCGACTCGGTGCCACTTTTTCAAGTTG
	sgRNA-rv

	BG21408
	tgcaagatttcaataaaggg
	ald (CAETHG_3747) screening

	BG21409
	ttaccttcattaatgacacc
	

	BG20850
	GGCCGACGTCTCATCATCAgcataattatatcatgataacaattag
	ald (CAETHG_3747) LHA

	BG21081
	agcaaatttcttttgagcatc
	

	BG21080
	gatgctcaaaagaaatttgcttctgtatccgaaaatgttgg
	ald (CAETHG_3747) RHA 

	BG23938
	CCATGATTACGAATTCGAGCTCGGTACCtgatatgggagtaatattgct
	pta (CAETHG_3358) LHA

	BG23939
	CATGTTCATTTCCTCCCTT
	

	BG23940
	AATTTAAAGGGAGGAAATGAACATGTAAtaacaaaaagcataaatg
	pta (CAETHG_3358) RHA

	BG23941
	CATGTCTGCAGGCCTCGAGATCTCCATGGaactgcaacataagctccta
	

	BG24075
	aGGTCTCatagatcttttcctgctacttcacttccaAATTTaGAGACCa
	pta (CAETHG_3358) spacer

	BG24076
	tGGTCTCtAAATTtggaagtgaagtagcaggaaaagatctatGAGACCt
	

	BG23943
	gccacatccagtagattgaac
	pta (CAETHG_3358) screening 

	BG23942
	tgtgcttatttctagtgcctc
	

	BG24803
	GGAGCAGAAATAGTAGATCCAGAG
	pta (CAETHG_3358) screening internal

	BG24804
	GCTTGAACTGCTGTTACAGCTACTAC
	

	BG19777
	caggaaacagctatgaccgcggccgcTTAGTTATTCCTATTCTGCA
	cas12a + Int3 

	BG21633
	ATGTCCttgGGTTAATTGAG
	

	BG21632
	CTCAATTAACCcaaGGACATTAACACACCTCCTTAAAAATTAC
	fdx promoter 

	BG19860
	gtaccgagctcgaattcgtaatcatggtcatatgGTGTAGTAGCCTGTGAAATAAG
	

	BG19781
	ggcccgcaccgatcgcccttcccaacagtttttatatttagtcccttgcc
	araE promoter + spacer array (NT)

	BG19782
	GAAATTGAGACCCTAGCGCGTATGGTCTCATCTACAACAGTAGAAATTaaaactcctccttaagatttatatatg
	

	BG19783
	GAGACCATACGCGCTAGGGTCTCAATTTCTACTGTTGTAGATgcgcagcctgaatggcgaat
	

	BG19784
	AACTGTTGGGAAGGGCGATCGG
	




Table S 2. Sequences of genes expressed in this study
	Saccharomyces cerevisiae CEN.PK113-7D Atf1 codon harmonized

	ATGAATGAAATTGATGAGAAAAATCAGGCTCCCGTTCAACAAGAATGCTTGAAAGAGATGATACAGAATGGCCATGCACGAAGGATGGGTAGTGTAGAAGATTTGTATGTAGCACTAAATAGACAAAATTTATATCGTAATTTTTGCACATATGGTGAATTAAGCGATTATTGTACTAGGGATCAGCTAACATTAGCATTAAGGGAAATTTGCTTGAAAAATCCTACTTTGTTACATATAGTATTGCCTACAAGATGGCCTAATCATGAAAATTATTATCGTAGCAGCGAATATTATTCACGACCTCATCCTGTTCATGATTATATATCAGTTTTACAAGAATTAAAATTGAGCGGAGTTGTACTAAATGAACAACCAGAGTATAGCGCTGTTATGAAACAAATTTTAGAAGAATTTAAAAATAGCAAAGGAAGCTATACTGCTAAAATATTTAAATTGACTACAACTTTAACTATACCATATTTTGGTCCTACAGGTCCCAGCTGGCGATTGATATGTTTGCCTGAAGAGCACACAGAAAAATGGAAAAAATTTATTTTTGTTAGTAATCATTGCATGAGTGATGGACGAAGTAGCATTCACTTTTTTCATGATTTAAGAGACGAATTAAATAATATAAAAACTCCTCCTAAAAAATTAGATTATATATTTAAATATGAGGAGGATTATCAATTATTAAGGAAATTGCCTGAACCCATTGAAAAAGTTATTGACTTTAGACCTCCCTATTTATTTATACCCAAATCATTGTTGAGCGGATTTATTTATAATCATTTAAGATTTAGTTCAAAAGGAGTTTGTATGAGAATGGATGATGTTGAAAAAACAGATGATGTAGTTACAGAGATTATTAATATATCACCTACAGAATTTCAAGCCATAAAAGCTAATATAAAATCAAATATTCAAGGAAAATGTACTATTACTCCCTTTTTACATGTATGTTGGTTTGTTAGTTTGCATAAATGGGGAAAATTTTTTAAACCTTTAAATTTTGAATGGTTGACCGATATATTTATTCCCGCTGATTGCCGTTCACAATTGCCTGATGATGATGAAATGAGACAGATGTATAGATATGGTGCAAATGTAGGTTTTATAGACTTTACACCCTGGATTAGCGAATTTGACATGAATGATAATAAAGAAAATTTTTGGCCTTTGATAGAGCACTATCATGAAGTTATAAGCGAAGCATTAAGAAATAAAAAACATCTACATGGTTTAGGCTTTAATATTCAAGGTTTTGTACAAAAATATGTTAATATAGACAAAGTTATGTGCGATAGGGCTATTGGCAAAAGACGTGGTGGAACATTATTAAGCAATGTTGGATTGTTTAATCAGTTAGAGGAGCCCGATGCTAAATATAGTATTTGCGATTTAGCTTTTGGTCAATTTCAAGGTAGCTGGCACCAAGCTTTTAGCTTAGGAGTATGTAGCACTAATGTTAAAGGCATGAATATAGTAGTAGCATCAACAAAAAATGTAGTAGGAAGCCAAGAAAGTCTAGAAGAGTTGTGCAGCATATATAAAGCACTATTGTTAGGTCCATA

	Kluyveromyces marxianus KM1777_03 Eat1 (KMAR_10772) codon harmonized (lacking underlined nucleotides for truncation of Eat1)

	ATGTTGCTAGCATATACAGTTAGACCTAGTAATTGGAGTTTTACAAGAAGAGCTTATAGTGCAACTGCTAGAGCTTTTAATCAACAAAAAGGCTTGTTACCTTTACCTATTAAAGAAACTGTTGATATGGCTTATGATCTACATTTACCTGAAAGAAGTGTTATAGGAAAAATGCCTTATCATAGCCCTGAACCTATTATATTTTATCATGGATTATTGGGAAGTAAACGTAATTATAGACATGATTGTAAAAAATTGGCAACAGCATTACAAACTCCTGTTTATACTGTTGATATTAGAAATCATGGTAGTAGTGAACATGCATTGCCTTTTGATTATAATACTCTTGTTAATGATTTGGTTCATTTTGCTGAGACACATTCATTAGGAAAAGTAAATTTGGTTGGATATAGTTTAGGAGCAAAAGTAGCTATGTTGGCTTGTTTAAAACATCCTGAAAGGTTTAGCGCAGCATGTATAATAGATAATAGTCCTGAAGAACAACCACATATAAAACCATTATTGACTGCTTTGGTTAAAAGTTGCGTAAAATTATTGGATCATCATAATGTAAGAGCTGATGATAAATTGTGGAGACATAAAGCTAGCGAGGCTTTAAAAAAATATATACCTGATGCAGGAATTAGATATTATTTGCTTAGCAATATTATTAATAATCCAAGGGTTGTAGAATATAGAAGTCCTGTAATTAATTATGATGATGGAATGTTGCATTTTAAAAATCCTGTAAGACATATGATGGATTTTGTAACTAAAGAAGTAGCTGCATGGCCTACTCAGGAACTAGAGGGAAAACAATTTTTAGGTCCAGTAAATTTTATTAAAGCAACACGTAGTGATTTTATTAATCCTAAAAGCTTACAAGCTATAAATCAATATTTTCCATATCATAATATAGATGAAATAAATGCTACTCATTTTATTCTTAATGAAAGGCCACAAGAGTATCTTAGAGCTGTAACAGATTTTTTTAAAGTTACAAGATATCAACTTGAGAAAAAAAGAGAACAAGATTTGGCAAAAATTGATCAACTAAATGCTAGTGAAAGTCTAAAAAGCGCAAGAGATTAA
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Figure S 1. Image of Sanger sequencing results showed the nature of the in-frame deletion in the pta gene (CAETHG_3358).
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Figure S 2. Image of Sanger sequencing results showed the nature of the in-frame deletion in the Ald subunit of the adhE gene (CAETHG_3747).



Figure S 3. Screening of ethyl acetate production by C. autoethanogenum strains carrying plasmids for AAT expression on 40 mM fructose. Data is represented as the average ± standard deviation of biological triplicates.




Figure S 4. Investigating growth of C. autoethanogenum on CO and ethyl acetate. OD600 over time for C. autoethanogenum (CA) grown on CO with or without addition of approximately 4 mM ethyl acetate, including a negative control without presence of C. autoethanogenum. Data is represented as the average ± standard deviation of biological triplicates.


Figure S 5. Investigating ethyl acetate degradation by C. autoethanogenum grown on CO. Ethyl acetate degradation over time for ethyl acetate with or without presence of C. autoethanogenum (CA) during growth on CO including a control with only C. autoethanogenum and no ethyl acetate. Data is represented as the average ± standard deviation of biological triplicates.


Figure S 6. Eat1 in vivo alcoholysis assay for C. autoethanogenum and E. coli. C. autoethanogenum (Ca) was grown on CO and E. coli (Ec) grown in LB expressing Eat1 with either 0 mM, 5 mM, or 10 mM butyl acetate supplementation. Data is represented as the average ± standard deviation of biological triplicates.



Figure S 7. Investigating the effects of ethanol supplementation on growth of C. autoethanogenum [PThl-Atf1] grown on CO. A. Final OD600 for C. autoethanogenum [PThl-Atf1] grown on CO with varying concentrations of ethanol supplementation. Data is represented as the average ± standard deviation of biological triplicates.



Figure S 8. Investigating the effects of ethanol supplementation on ethyl acetate production by C. autoethanogenum [PThl-Atf1] grown on CO. Final ethyl acetate production for C. autoethanogenum [PThl-Atf1] grown on CO with varying concentrations of ethanol supplementation. Data is represented as the average ± standard deviation of biological triplicates.
average	2.2370162075112207E-2	5.0755462065582999E-2	2.2148582564253422E-2	3.7061122060349075E-2	2.4432507649795789E-2	2.2370162075112207E-2	5.0755462065582999E-2	2.2148582564253422E-2	3.7061122060349075E-2	2.4432507649795789E-2	0 mM	25 mM	50 mM	100 mM	200 mM	0.83833333333333326	0.77766666666666673	0.64700000000000002	0.28666666666666668	0.33950000000000002	Ethanol supplementation


OD600



average	3.0079497973972379E-2	5.1638531864326834E-2	2.2148582564253422E-2	4.2087475749620993E-3	6.5370853429451897E-2	3.0079497973972379E-2	5.1638531864326834E-2	2.2148582564253422E-2	4.2087475749620993E-3	6.5370853429451897E-2	0 mM	25 mM	50 mM	100 mM	200 mM	0.21966632349156157	0.24128678408157764	0.3479264257087179	0.178966491402238	0.2220574573175963	Ethanol supplementation


Ethyl acetate (mM)



Ethyl acetate	1.0030900172189048E-3	2.5143087022510072E-4	3.528070955538204E-4	6.3850322573875485E-3	8.9640639994119874E-4	1.0030900172189048E-3	2.5143087022510072E-4	3.528070955538204E-4	6.3850322573875485E-3	8.9640639994119874E-4	pMTL83151	PPta-Ack-Atf1	PPta-Ack-Eat1	PThl-Atf1	PThl-Eat1	1.0071253984798337E-2	4.4373068553769643E-2	1.5894758656841052E-2	0.11414577504708616	1.7870426243897088E-2	
Ethyl acetate (mM)



CA	4.496912521077351E-3	1.1775681155103796E-2	9.0429837750354902E-2	3.3068951533962401E-2	2.9101355447622847E-2	1.970335560817555E-2	4.496912521077351E-3	1.1775681155103796E-2	9.0429837750354902E-2	3.3068951533962401E-2	2.9101355447622847E-2	1.970335560817555E-2	0	0.81944444444444431	1.9027777777777777	2.7604166666666665	3.8263888888888888	9.0666666666666673E-2	0.17900000000000002	0.50866666666666671	0.91933333333333334	0.91433333333333333	0.8693333333333334	CA + Ethyl acetate	6.5000000000000058E-3	2.200000000000012E-2	0.18799999999999981	4.4499999999999984E-2	4.9828595092465615E-2	2.8577380332470384E-2	6.5000000000000058E-3	2.200000000000012E-2	0.18799999999999981	4.4499999999999984E-2	4.9828595092465615E-2	2.8577380332470384E-2	0	0.81944444444444431	1.9027777777777777	2.7604166666666665	3.8263888888888888	9.35E-2	0.18099999999999999	0.56400000000000006	0.91549999999999998	0.91566666666666663	Ethyl acetate 	0	0.81944444444444431	1.9027777777777777	2.7604166666666665	3.8263888888888888	2.5999999999999999E-2	2.5999999999999999E-2	2.5999999999999999E-2	2.5999999999999999E-2	2.5999999999999999E-2	Time (days)


OD600




CA	0	2.9166984072828723E-5	0	1.2241678008716934E-4	9.6193972068851864E-5	1.3274500441210545E-4	0	2.9166984072828723E-5	0	1.2241678008716934E-4	9.6193972068851864E-5	1.3274500441210545E-4	0	0.81944444444444431	1.9027777777777777	2.7604166666666665	3.8263888888888888	0	2.2016201290983234E-4	0	2.6956436935042451E-3	3.9499942094708678E-3	CA + Ethyl acetate	0.13633614935908001	0.17896282480296954	0.19560590268253875	0.12717784848318603	0.18591893921949215	0.20825044910453888	0	0.13633614935908001	0.17896282480296954	0.19560590268253875	0.12717784848318603	0.18591893921949215	0.20825044910453888	0	0	0.81944444444444431	1.9027777777777777	2.7604166666666665	3.8263888888888888	4.0825592005412625	4.045519227604367	3.859976045495273	3.8954763472123175	3.9059807632526926	3.839844691913374	Ethyl acetate	0.12547904143787689	0.15945529535561789	0.16991839234702091	0.15217745303739807	0.16991839234702091	0.13585685443696743	0	0.12547904143787689	0.15945529535561789	0.16991839234702091	0.15217745303739807	0.16991839234702091	0.13585685443696743	0	0	0.81944444444444431	1.9027777777777777	2.7604166666666665	3.8263888888888888	4.589200053638586	4.5215671000420583	4.4044596826790041	4.4730051017609309	4.4044596826790041	4.4304217943325961	Time (days)


Ethyl acetate (mM)




0 mM	4.7140452079103207E-4	8.1649658092772682E-4	4.7140452079103207E-4	0	1.0800000000000004E-2	7.4399999999999827E-2	4.7140452079103207E-4	8.1649658092772682E-4	4.7140452079103207E-4	0	1.0800000000000004E-2	7.4399999999999827E-2	Ca pMTL83151	Ca PPta-Ack-Eat1	Ca PThl-Eat1	Ec pMTL83151	Ec PPta-Ack-Eat1	Ec PThl-Eat1	1.6333333333333335E-2	1.9E-2	1.9333333333333331E-2	8.3000000000000001E-3	0.13300000000000001	0.26190000000000002	5 mM	8.1649658092772541E-4	9.4280904158206415E-4	2.4944382578492952E-3	2.4999999999999935E-4	2.8299999999999992E-2	5.8800000000000074E-2	8.1649658092772541E-4	9.4280904158206415E-4	2.4944382578492952E-3	2.4999999999999935E-4	2.8299999999999992E-2	5.8800000000000074E-2	Ca pMTL83151	Ca PPta-Ack-Eat1	Ca PThl-Eat1	Ec pMTL83151	Ec PPta-Ack-Eat1	Ec PThl-Eat1	1.7000000000000001E-2	1.9666666666666666E-2	2.2333333333333334E-2	9.3500000000000007E-3	1.2053	1.6882000000000001	10 mM Butyl acetate	1.2472191289246469E-3	1.2472191289246482E-3	0	9.9999999999999395E-5	4.6699999999999964E-2	9.5000000000000639E-4	1.2472191289246469E-3	1.2472191289246482E-3	0	9.9999999999999395E-5	4.6699999999999964E-2	9.5000000000000639E-4	Ca pMTL83151	Ca PPta-Ack-Eat1	Ca PThl-Eat1	Ec pMTL83151	Ec PPta-Ack-Eat1	Ec PThl-Eat1	1.8333333333333333E-2	1.9333333333333331E-2	2.5999999999999999E-2	0.01	1.4981	2.4538500000000001	
Ethyl acetate (mM)
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