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Table S1. Gene sequences 
	Gene
	Accession 
	Optimized sequence for S. cerevisiae

	CYP52M1
	EU552419
	ATGTTGATCAAGGACATTATTCTAACTCCAATGAGTTTGTCTGCTGTTGCCGGTTTGTTACCTTTGTTGTTCGTCGCTTTCTTGGTCTTGCACGAACCAATTTGGTTATTGTGGTACAGATACGCTGCCAGAAGACACAAGTGTTCCATGCCAAGATTCATAGAAAAGTCTTTCCCATTGGGCATCCAAAGAACCATGGACATGATCAAGACCGCCAAGTCCTACACCCTATTGGAAGTTCAATACGACCGGGTTTTCAACAAGTTCAAGGCCAGAACTTACTTGAGACAAGCTCCATTGCAATACCAAATTTTCACCATTGAACCAGAAAACATTAAGACTATTTTAGCTACTAAATTCAACGATTTCGGTTTAGGTGCTAGATTCCACACTGTTGGTAAGGTTTTCGGTCAAGGTATCTTCACTTTGTCTGGTAACGGTTGGAAGCAATCCAGATCTATGTTAAGACCACAATTCACCAAGGACCAAGTCTGTAGAATCGACCAAATCTCTTCTCATGCAGCTGAATTGATTAAAGAAATGAACAGAGCTATGAAGGTCGACCAGTTCATTGATGTCCAACACTACTTCCACAAGTTGACCTTGGACACTGCCACTGAATTTTTATTCGGTGAATCTTGCGAATCTTTGAACCCTGAGAACCAATCCTGTATCGTTGCTAGAGATGGTTCTGAAATTACAGCCGAACAATTTGTTGAATCCTACAACTTTTTGTTGAACTATGCCTTCAAACGTACTTTGTCCTCTAAGGTCTACTGGTTGTTTAATAGCAAGGAATTCCGTGACCATAAGAAGAGAGCTCAATCTTACATTGACTACTATGTTGACAAGGCTCTATACGCTACTTCTTTCGCCGCTGAAAATTCCATCGCTGAAAAGGATGCTGCTGCTGAATCCTCCGGTATTTACGTTTTCTCCTTGGAAATGGCTAAGGTTACCCGTGACCCAGTCACCATCAGAGATCAAATCTTTAACATCTTGATTGCTGGTAGAGATACTACTGCTGCTACCTTGTCATTTGCTATCCACTTCTTAGCTAGAAACCCAGACGTCTTCAACAAGTTAAGAGAAGAAGTCTTGGATCATTTCGGTACCAAGGAAGAACAAAGACCATTATCTTTCGAATTGCTGAAACAAGCTCCATACTTGAAGCAAGTTATCAACGAAGTTTTGCGTTTGGCCCCAGTTTTACCATTGAACTTCAGAACCGCTGTCAGAGATACTACCTTACCTATCGGTGGTGGTCCAGAACAAAAGGATCCAATTTTCGTTCCAAAGGGTACAGCCGTTTACTACTCTATCTACATGGTTCACAGAGACATCAAGTACTGGGGTCCAGATGCTCACGAATTCAACCCAAACAGATGGGAAAACTTGAAATTGGACAACGTCTGGGCTTTCTTGCCATTCAATGGCGGTCCCCGAATCTGTTTGGGTCAACAATTCGCTTTGACTGAACTCTCTTTGACTCTTGTGAGATTGTTGCAAGAATACTCCAAGATTGAAATGGGTCCAGATTTCCCAGAATCTCCACGTTTTTCTACCACTTTGACCGCTCAACACGCTCCACCAGGTGTCGTTGTTAGATTCTCCTGA

	UGTA1
	HM440973
	ATGTCTCCATCTTCCCACAAGCCATTGATCTTGGCTTGTGGTTTACCATTGTCTGGTCACATTATGCCAGTTCTGAGCTTGGTTCACGGTCTAACTGACGATGGTTACGAAGCTACCGTTGTTACCGGTCGTGCTTTCGAACAAAAGGTTAGAGATGTCGGTGCTGACTTCGTTCCATTAGAAGGTAACGCTGATTTCGATGATCATACTTTGGATGACTTGGTCCCAGGTAGAAAGGACATGGCTCCATCTTTCGACAGAACCGTTCAAGATGTTGAACACATGATGGTTGCTACCTTGCCTGAACAATTTGCCGCTATCCAAAGAGCTTTCAAGAAGTTGTCCGCTTCCGGTAGACCAGTCGTTTTGGTTTCTGAAGTTTTGTTCTTCGGTGCTCACCCAATCTCATTGGGTGCCCCAGGTTTCAAGCCGGCCGGTTGGATTTGTTTGGGTGTTTTACCTCTATTGATCAGATCAGACCACACTTTGGGTTTAGACAACGACAGATCCCCAGAAGCTCATGCTAAAAAATTGGCTATGAACCACGCTTTGGAACACCAAATCTTCGTCAAGGCTACTGCCAAGCATAAGGAAATCTGTCGTGAATTAGGTTGTACTGAAGACCCAAAATTCATCTGGGAACATTCCTACATCGCCGCTGATAAATTCTTGCAATTGTGCCCACCATCTTTGGAATTTTCTAGAGATCACTTGCCTTCGAATTTCAAATTTGCTGGTTCTACTCCAAAGCACAGAACTCAATTCACCCCACCATCTTGGTGGGGTGACGTCTTGTCTGCTAAGAGAGTTATCATGGTCACCCAAGGTACCTTCGCTGTCTCTTACAAGCACCTGATTGTGCCAACCCTTGAAGCTCTCAAGGATGAACCAGACACTTTGACTGTCGCTATTTTGGGCAGAAGAGGTGCTAAGTTGCCAGATGACGTTGTCGTTCCAGAAAACGCCAGAGTCATTGACTACTTCAACTATGACGCTTTGTTGCCACACGTTGATGCTTTAGTCTACAACGGTGGTTACGGTGGTTTGCAACACTCTTTGTCCCACTCCGTTCCAGTCGTCATTGCTGGTGATTCTGAGGACAAGCCAATGGTTGCCTCTCGTGCTGAAGCCGCTGGTGTCGCCATTGATTTAAAGACTGGTTTGCCAACAGTCGAACAAATCAAGGAAGCCGTTGACTCCATCATCGGTAACCCAAAGTTCCACGAAGCCTCCAAGAAGGTCCAAATGGAATTGGAAAGTCACAACTCCTTGAAGATCCTAGAAGAATCCATTGAAGAAATTGCTTCTCACGATTTTGGTTTGTTGACCAAGTCTGACGAAGAAACGGAAGACATTCCAGTTAAGGGTCCAGCTTTGGCCGTATCTTCTTGA

	UGTB1
	HM440974
	ATGGCTATTGAGAAGCCAGTTATCGTTGCCTGTGCTTGTCCATTGGCTGGTCACGTTGGTCCAGTCTTGTCCTTGGTCAGAGGCTTATTGAACAGAGGTTACGAAGTCACCTTCGTCACTGGTAACGCTTTCAAGGAAAAGGTAATTGAAGCTGGTTGTACTTTCGTTCCATTGCAAGGTAGAGCTGATTATCATGAATACAACTTGCCAGAAATTGCTCCAGGTTTGTTGACTATCCCACCAGGGTTGGAACAAACCGGTTATTCCATGAACGAAATCTTTGTCAAGGCTATCCCAGAACAATACGACGCTTTGCAAACTGCCTTGAAGCAAGTTGAAGCTGAAAATAAGAGCGCTGTGGTTATCGGTGAAACCATGTTCTTAGGTGTCCATCCAATCTCTTTGGGTGCTCCAGGCTTGAAACCACAAGGTGTTATCACTTTGGGTACCATTCCATGTATGTTGAAGGCTGAAAAGGCTCCTGGTGTTCCAAGTTTGGAACCAATGATTGACACCCTAGTCCGTCAACAAGTCTTCCAACCAGGTACCGATTCTGAAAAAGAAATCATGAAGACCTTGGGTGCCACCAAGGAACCAGAATTTTTGTTGGAAAACATTTACTCTTCTCCAGACAGATTCTTGCAATTATGCCCACCTTCCTTGGAATTCCACTTGACTTCTCCACCTCCAGGTTTCTCTTTCGCTGGTTCCGCTCCACACGTTAAATCAGCCGGTTTAGCTACTCCGCCTCACTTGCCATCTTGGTGGCCAGATGTTTTGTCTGCTAAGAGATTAATTGTTGTTACTCAAGGTACAGCTGCTATCAACTACGAAGACTTGTTAATACCAGCCTTGCAAGCTTTTGCTGACGAAGAAGATACCTTAGTTGTTGGTATTTTGGGTGTTAAGGGTGCCTCTCTGCCAGACTCCGTTAAGGTCCCAGCCAACGCAAGAATTGTCGACTACTTCCCATACGATGAACTTTTGCCACACGCTTCCGTTTTCATCTACAACGGTGGTTACGGTGGTTTGCAACACTCTCTATCTCACGGTGTCCCAGTTATTATTGGTGGTGGTATGTTGGTTGACAAGCCAGCTGTTGCTTCTAGAGCCGTCTGGGCTGGTGTCGGTTACGATTTGCAAACTCTCCAAGCTACTTCTGAATTGGTTTCTACTGCTGTTAAGGAAGTATTAGCTACCCCATCCTACCACGAAAAAGCCATGGCTGTCAAGAAGGAATTGGAAAAGTACAAGTCCTTGGACATCCTAGAATCTGCCATCTCCGAATTGGCCTCCTGA


	CPR1 
	BT008426
	ATGACCTCTGCCCTTTATGCTTCTGATTTATTTAAGCAATTGAAGTCCATTATGGGCACTGACTCTTTGTCTGATGACGTCGTTTTGGTTATCGCCACAACTTCCTTGGCTCTGGTTGCTGGTTTCGTTGTTCTCTTATGGAAGAAAACCACCGCTGACAGATCCGGTGAGTTGAAGCCATTGATGATCCCAAAGTCTTTGATGGCTAAGGACGAGGACGACGACTTGGACTTGGGTTCCGGTAAGACCAGAGTCTCTATTTTCTTCGGTACTCAAACCGGTACCGCTGAAGGTTTCGCCAAGGCTTTGTCTGAGGAAATCAAGGCTAGATACGAAAAGGCTGCTGTCAAGGTCATTGATTTAGACGACTACGCAGCTGATGACGACCAATACGAAGAAAAGTTGAAGAAGGAAACTTTGGCTTTTTTCTGTGTCGCCACTTACGGTGATGGTGAACCAACTGACAACGCTGCCAGATTCTACAAGTGGTTCACCGAAGAAAACGAAAGAGATATCAAATTGCAACAATTGGCTTACGGTGTCTTTGCCTTGGGTAACCGTCAATACGAACACTTCAACAAGATCGGTATTGTTCTCGACGAAGAATTGTGTAAGAAGGGTGCTAAGAGATTGATCGAAGTCGGTTTGGGCGACGATGACCAATCCATTGAAGACGATTTCAATGCTTGGAAAGAATCCTTGTGGTCTGAATTGGACAAGTTGTTGAAGGATGAAGACGACAAGTCAGTTGCTACCCCATACACTGCTGTTATTCCAGAATACAGAGTAGTTACCCACGATCCAAGATTCACCACCCAAAAGTCCATGGAATCTAACGTTGCTAACGGTAATACTACCATTGACATTCATCACCCATGCCGTGTCGATGTCGCTGTCCAAAAGGAACTACATACTCACGAATCTGACAGATCTTGTATCCACTTGGAATTCGATATCTCTCGTACTGGTATCACTTACGAAACGGGTGATCACGTTGGTGTTTATGCTGAAAACCATGTTGAAATCGTCGAAGAAGCTGGTAAACTATTAGGTCACTCTTTGGATTTGGTTTTCTCTATACACGCTGATAAGGAAGATGGTTCTCCATTGGAATCTGCTGTCCCACCACCTTTCCCAGGTCCATGTACTTTGGGCACTGGTCTAGCCAGATACGCTGACTTGTTGAACCCTCCACGTAAATCCGCCTTGGTTGCCCTAGCCGCGTACGCTACTGAACCATCCGAAGCCGAAAAATTAAAGCATTTGACTTCTCCAGATGGTAAAGATGAATATTCACAATGGATTGTTGCTTCCCAACGGTCTTTATTGGAAGTTATGGCCGCCTTCCCATCTGCTAAGCCACCATTGGGAGTCTTCTTTGCTGCGATTGCTCCAAGATTACAACCACGTTACTACTCTATTTCTTCATCCCCTAGATTAGCCCCATCCAGAGTCCACGTCACTTCTGCTTTGGTGTACGGTCCTACCCCAACCGGTAGAATTCACAAGGGTGTTTGTTCCACCTGGATGAAGAACGCTGTTCCAGCTGAAAAGTCTCACGAATGTTCAGGTGCTCCAATCTTCATCAGAGCTTCTAACTTCAAGTTGCCATCCAACCCATCCACTCCAATTGTCATGGTTGGTCCAGGTACTGGTTTGGCTCCATTCAGAGGTTTCTTGCAAGAAAGAATGGCTTTGAAGGAAGACGGTGAAGAATTGGGTTCTAGTTTGTTGTTCTTCGGTTGTAGAAACAGACAGATGGACTTCATTTACGAAGACGAATTGAACAACTTTGTTGATCAAGGTGTCATCTCCGAATTAATCATGGCTTTCTCCAGAGAAGGTGCTCAAAAGGAATACGTCCAACACAAGATGATGGAAAAGGCCGCTCAAGTTTGGGACTTGATCAAGGAAGAAGGTTACTTGTACGTCTGTGGTGACGCTAAAGGTATGGCAAGAGATGTTCACAGAACCTTGCATACTATCGTTCAAGAACAAGAAGGTGTATCCAGTTCTGAAGCTGAAGCTATTGTCAAGAAGTTGCAAACTGAAGGTAGATACTTGAGAGATGTCTGGTGA





Table S2. Primers used for amplification of S. cerevisiae deletion cassettes
	Primer
	Sequence (5’ -> 3’)
	Description

	VO141 F
	TAACACAAAGTGTTCCACTGTTTATGAGTTTGTTCTAGAGAGATCTGTTTAGCTTGCCTC
	ScFAA1::SpHIS3 deletion upstream overhang

	VO142 R
	TGTCTTCAAAAGATCAGAATAAACAGCTTTAATCAATTTTGAGCTCGTTTAAACTGGATG
	ScFAA1::SpHIS3 deletion downstream overhang

	VO161 F
	ATGATCCTATATTGAAAACTGATACGGACTATTACGATGCAGCTTGCCTCGTCCCCGCCG
	ScPOX1::KanMX deletion upstream overhang

	VO162 R
	TGGCAAAAGAGCCAATAGTTGTGGCTGCACAACTTTAGAGCAGTATAGCGACCAGCATTC
	ScPOX1::KanMX deletion downstream overhang

	VO165 F
	TCTTCACTATTTCTTGAAAAACTAAGAAGTACGCATCAAAAGCTTGCCTCGTCCCCGCCG
	ScFAA4::NatR deletion upstream overhang

	VO166 R
	CAGGGGGGAAAGTAAAAAACTATGTCTTCCTCAGTATAGCGACCAGCATTCACATACGAT
	ScFAA4::NatR deletion downstream overhang
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Figure S1. Expression of  CYP52M1-AtCPR1 in H1346 and H7005 as host strain. Hydroxy fatty acid analyzed from dried biomass (A) and dried supernatant (B), major fatty acids analyzed from dried biomass (C) and dried supernatant (D) after 96 hours of cultivation on YPD. *Oleic acid was supplemented into the cultivation of H1346 and H1346-derived strains. 
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Figure S2. Heterologous activity of glycosyltransferases UGTA1 and UGTB1.  In vitro  enzyme  assay from cell lysates of engineered S. cerevisiae, S. cerevisiae H1346 (negative control) and wild-type S. bombicola ATCC22214 (positive control) were performed using 16-hydroxyhexadecanoic acid as substrate. 
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Figure S3. Growth  and viability of engineered strains. Relative growth (OD600) (A), Cell dry weight (CDW) after 120 hours (B) and microscopy images with methylene blue staining after 48 hours (20x magnification)(C). 
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Figure S4. MS survey scan spectra of C18:1 sophorolipid congeners. AcidGLs (A), unknown/putative bolaGLs (B), acidSLs (C) and bola SLs (D)
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Figure S5. Comparison of extracellular and intracellular glycolipids. Glycolipid UPLC-MS analysis from H7265 biomass extracted (pink, blue, red) and supernatant extracted samples (green, yellow, turquoise). Extracted ion chromatograms (XIC) correspond to C18:1 bolaform sophorolipids (m/z 964.497 at 6.894/7.026 min), C18:1 acidic sophorolipids (m/z 640.391 at 8.405/8.622) and C18:1 acidic glucolipid (m/z 478.339 at 9.629 min). Supernatant and biomass were separated by centrifugation and freeze-dried. The biomass fraction was extracted with chloroform-methanol solvent mix (2:1) and Retch bead mill to break the cells. Freeze-dried supernatant was directly extracted with chloroform-methanol solvent mixture.
[image: ]
 Figure S6. Comparison of  different solvent systems to extract glycolipid congeners. Strain H7269 (UGTA1) (A) and  H7265 (UGTA1 + UGTB1) (B). Peaks 1: AcidGLs,  peaks 2: acidSLs, peaks 3: bolaSLs, peaks 4: unknown/putative bolaGLs
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