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Supplementary Table 1. Primers used in this study

Primers Sequence

CsOAC-F ccgaccagcactttttgcagtactaaccgcaggcecgtgaaacaccttattgtecte
CsOAC-R ggacaggccatggaactagtcggtaccttatttacgaggggtgtagtcgaaaataag
CsOLS-F ccgaccagcactttttgcagtactaaccgcagaatcacctccgggcagaagg
CsOLS-R ggacaggccatggaactagtcggtaccttaatacttaatggggacgcttc
CsOAC-Gly-F ggaggaggtgotgotggtggtggaggtggceatggecgtgaaacaccttattgtecte
CsOLS-Gly-R acggccatgccacctccaccaccaccaccacctcctccatacttaatggggacgcttct
EcFadD-F ccgaccagcactttttgcagtactaaccgcagaagaaggtttggcttaaccgttatcc
EcFadD-R ggacaggccatggaactagtcggtacctcaggctttattgtccactttgccgegeg
EcFadK-F tccgaccagcactttttgcagtactaaccgcagcatcccacaggeccgcatetcgg
EcFadK-R ggacaggccatggaactagtcggtaccttattcaatctcttcacagacatc
ScFAA2-F tccgaccagcactttttgcagtactaaccgcaggccgctccagattatgcacttaccg
ScFAA2-R ggacaggccatggaactagtcggtaccctaaagcttttctgtcttgactag
ylACC1-F tccgaccagceactttttgcagtactaaccgcagcgactgcaattgaggacactaacacg
ylIACC1-R ggacaggccatggaactagtcggtacctcacaaccccttgagcagctcageccg

YIACC1(S667A)-F
yIACC1(S667A)-R
ylIACC1(S1178A)-F
ylIACC1(S1178A)-R
yIFAAL-F
yIFAA1-R
pPTEF-Rvs
XPR2-Fw
Ku70_DwF
Ku70_DwR
ku70_UpF
ku70_UpR
ku70_ChkF
ku70_ChkR
Y1iC05907-UpF
Y1iC05907-UpR
Y1iC05907-DwF
Y1iC05907-DwR
Y1iC05907-ChkF
Y1iC05907-ChkR
YIiDGA1_DwF
YIiDGA1_DwR
YIiDGA1_UpF
YIiDGA1_UpR
YIiDGA1_ChkF
YIiDGA1_ChkR

agttagacctcttgctgacggtggtattc

aataccaccgtcagcaagaggtctaactc

gtctcgagctgatgecegtctcegactttte

aagtcggagacggcatcagctcgagacac
ccgaccagceactttttgcagtactaaccgcaggtcggatacacaatttcctcaaagec
ggacaggccatggaactagtcggtaccctaagactgcetcgtagcactcatcaatttc
ccggatggcecagacaaagaaaca

gtaaatagaaaatctggcttgtaggtggcaaaat
gtccggageggecgcGCATGCaagtcgacaCTAGGGAGGCACATCTAAACGAATAACG
gttacatccttttatcagacatacctaggAGTGAACGACCAAGACTAAAGGGTG
ccctaaatttgatgaaagcctaggCGACTTGATGTTTAGAGTGTCCAGATCC
taatgtatgctatacgaagttatT TTCAAAAAGCGGCGGTTCGTG
GCCAAGTTCTCTTTCCCCTACATG

CTTCAGTAACTGGGCCCACGC
tggcatccctaaatttgatgaaagcctaggACAGTTCTCTTCTCCTTGTTGAGATATAC
acttcgtataatgtatgctatacgaagttatGGTGGAGTCATGTGAATTGAGCGCGGTG
cgtccggageggecgcGCATGCaagtcgacAGAGTATAGTAATGTATTATTTGCTTAGG
cctatgttacatccttttatcagacatacctaggCCGAACCAAGGAGATGATCAAGTCC
ATTGCCGAGATTTCCGCAAAAACCTGAAG
AAGAACAAGACCGACAACCTGCCTGTTGG
gctagcgagacaataacggaggaGGAAAACTGCCTGGGTTAGGCAAAT
atcagacatagcggccgcTCTCTGATGGCCTGGAGCGAG
aatttgatgaaaggcggccgcATGCTGCGGGCGGATCCTGG
tgtatgctatacgaagttatAGCTTTTGTTTTGTGTGACTTGTCTGT
GTTTATGCATTCTGTTGGACCTTAGTCTG
GTTATCTACCACGATTTTTTGGTTTCTGAGGC




YIiDGA2_DwF
YIiDGA2_DwR
YIiDGA2_UpF
YIiDGA2_UpR
YIiDGA2_ChkF
YIiDGA2_ChkR
yIPEX10-F
yIPEX10-R
EcLpdA-F
EcLpdA-R
EcAceF-F
EcAceF-R
EcAceE-F
EcAceE-R
EcLplA-F
EcLplA-R
yIMAEL-F
yIMAEL-R
VIANT1-F
yIANT1-R

gctagcgagacaataacggaggaCATAACACTCATCAGTAGCCTTTACAGTGAT
ccttttatcagacatageggecgc TTGCTCTTGTAATTCCATAGATAATATATACGAAA
aaatttgatgaaaggcggccgcCTTGGGAGTGTATTTGGAAAATGACTTGG
tgtatgctatacgaagttatT TTGCGGGCGGTACGGGTACA
CTATCGCCCCAAAGTGTTTCTAGCA

GAGATGGCATGCCAACGTTGAC
tccgaccagcactttttgcagtactaaccgcagtggggaagttcacatgceattcgetgg
ggacaggccatggaactagtcggtaccttatctgataggcaacaagttctgctcte
ccgaccagcactttttgcagtactaaccgcagagtactgaaatcaaaactcaggtc
GGACAGGCCATGGAACTAGTCGGTACCTTACTTCTTCTTCGCTTTCGGGT
ccgaccagceactttttgcagtactaaccgcaggctatcgaaatcaaagtaccggac
GGACAGGCCATGGAACTAGTCGGTACCTTACATCACCAGACGGCGAATGTC
ccgaccagcactttttgcagtactaaccgcagtcagaacgtttcccaaatgacgtg
ggacaggccatggaactagtcggtaccttacgccagacgegggttaactt
ccgaccagcactttttgcagtactaaccgcagtccacattacgcctgctcatcte
GGACAGGCCATGGAACTAGTCGGTACCCTACCTTACAGCCCCCGCCATCCATG
ccgaccagcactttttgcagtactaaccgcagttacgactacgaaccatgcgaccc
GGACAGGCCATGGAACTAGTCGGTACCCTAGTCGTAATCCCGCACATGGATG
tccgaccagcactttttgcagtactaaccgcaggcagctatttccaaagactatgttc
ggacaggccatggaactagtcggtaccttatcccttgatcaaggtgggggccttcatg




Supplementary Table 2. Plasmids used in this study

Plasmids Characteristics
pYaliAl vector backbone with leucine marker and Ampicillin
pPYLXP' resistance gene

pYLXP'-CsOLS

pYLXP'-CsOAC
pYLXP'-CsOLS-CsOAC
pYLXP'-CsOLS-Gly-CsOAC
pYLXP'-CsOAC-Gly-CsOLS
pYLXP'-CsAAE1
pYLXP'-CsAAE3
pYLXP'-EcFadD
pYLXP'-EcFadK
pPYLXP'-ScFAA2
PYLXP'-yIFAAL
pYLXP'-PpLvaE
pYLXP'-CsOLS-CsOAC-CsAAE1
pYLXP'-CsOLS-CsOAC-CsAAE3
pYLXP'-CsOLS-CsOAC-EcFadD
pYLXP'-CsOLS-CsOAC-EcFadK
pPYLXP'-CsOLS-CsOAC-ScFAA2
pYLXP'-CsOLS-CsOAC-yIFAAL
pYLXP'-CsOLS-CsOAC-PpLvaE
PYLXP'-ylACC1
PYLXP'-ylACC156674
PYLXP'-y|ACC15667A51178A
pYLXP'-CsOLS-CsOAC-PpLvaE-ylACC1

PYLXP'-CsOLS-CsOAC-PpLvaE-ylACC15667A511784
PYLXP'-yIPEX10

pYLXP'-SeACS'641P

PYLXP'-EcPDH-EcLplA

PYLXP'-yIPEX10-SeACS"¢4*-EcPDH-EcLplA
PYLXP'-yIMAE1-yIANT1-McMAE2
PYLXP'-yIPEX10-SeACS'®4**-EcPDH-EcLplA-yIM
AE1-ylIANT1-McMAE2

pYLXP'-loxP-ura

pYLXP'-loxP-hygr

pYLXP'-Cre

pURLA

pURLB

pYLXP' containing gene CsOLS

pYLXP' containing gene CsOAC

pYLXP' containing gene CsOLS and CsOAC

pYLXP' containing gene CsOLS and CsOAC with Glycine linker
pYLXP' containing gene CsOAC and CsOLS with Glycine linker
pYLXP' containing gene CSAAE1

pYLXP' containing gene CSAAE3

pYLXP' containing gene EcFadD

pYLXP' containing gene EcFadK

pYLXP' containing gene ScFAA2

pYLXP' containing gene yIFAA1

pYLXP' containing gene PplLvaE

pPYLXP' containing gene CsOLS, CsOAC and CsAAE1

pYLXP' containing gene CsOLS, CsOAC and CsAAE3

pYLXP' containing gene CsOLS, CsOAC and EcFadD

pYLXP' containing gene CsOLS, CsOAC and EcFadK

pYLXP' containing gene CsOLS, CsOAC and ScFAA2

pYLXP' containing gene CsOLS, CsOAC and yIFAA1

pYLXP' containing gene CsOLS, CsOAC and PpLvaE

pYLXP' containing gene ylACC1

PYLXP' containing gene yIACC13¢7A

PYLXP' containing gene ylACC15667A51178A

pYLXP' containing gene CsOLS, CsOAC, PpLvaE and ylACC1
pYLXP' containing gene CsOLS, CsOAC, PpLvaE and
ylACCl5667A,Sll78A

pYLXP' containing gene yIPEX10

PYLXP' containing gene SeACS'4?

pYLXP' containing gene EcPDH and EcLplA

PYLXP' containing gene yIPEX10, SeACS***'?, EcPDH and
EcLplA

pYLXP' containing gene yIMAE1, ylANT1 and McMAE2
PYLXP' containing gene yIPEX10, SeACS'%4'", EcPDH, EcLplA,
yIMAE1, yIANT1 and McMAE2

pYLXP'containing the loxP-URA-loxP cassette
pYLXP'containing the loxP-hygr-loxP cassette
pYLXP'containing gene Cre

Ku70 site integration plasmid

YALIOC05907g site integration plasmid



pYLXP'-loxP-ura-yIDGA2 pYLXP'-loxP-ura containing gene yIDGA2 deletion cassette

pYLXP'-loxP-hygr-yIDGA1 pYLXP'-loxP-hygr containing gene yIDGA1 deletion cassette
pURLA-CsOLS-CsOAC-PpLvaE-ylACC1 pURLA containing gene CsOLS, CsOAC, PpLvaE and ylACC1
pURLB-CsOLS-CsOAC-PpLvaE-ylACC1 pURLB containing gene CsOLS, CsOAC, PpLvaE and ylACC1

NOTE: Cs, Cannabis sativa; Ec, Escherichia coli; Sc, Saccharomyces cerevisiae; yl, Yarrowia lipolytica; Pp,
Pseudomonas putida KT2440; Se, Salmonella enterica; Mc, Mucor circinelloides.



Supplementary Table 3. Strains used in this study

Strains Characteristics

polg Wild-type strain W29 (ATCC20460) derivate; W29 AmatAAxpr2-332 Aaxp-2 Aleu2-270 pBR platform
polf polg derivate; Further deletion of gene ura; polg Aura3
polfk  polf derivate; Further deletion of gene ku70; polf Aku70::loxP
YL100 polfk with the empty plasmid pYLXP’
YL101 polfk with plasmid pYLXP'-CsOLS-CsOAC
YL102 polfk with plasmid pYLXP'-CsOLS-Gly-CsOAC
YL103  polfk with plasmid pYLXP'-CsOAC-Gly-CsOLS
YL104  polfk with plasmid pYLXP'-CsOLS-CsOAC-CsAAE1
YL105 polfk with plasmid pYLXP'-CsOLS-CsOAC-CsAAE3
YL106  polfk with plasmid pYLXP'-CsOLS-CsOAC-EcFadD
YL107 polfk with plasmid pYLXP'-CsOLS-CsOAC-EcFadK
YL108 polfk with plasmid pYLXP'-CsOLS-CsOAC-ScFAA2
YL109 polfk with plasmid pYLXP'-CsOLS-CsOAC-yIFAA1
YL110 polfk with plasmid pYLXP'-CsOLS-CsOAC-PpLvaE
YL111 polfk derivate; Further deletion of genes yIDGA2; polfk AyIDGA2::loxP
YL112 YL111 derivate; Further deletion of genes yIDGA1; polfk AyIDGA2AyIDGA1::loxP
YL113  YL111 with plasmid pYLXP'-CsOLS-CsOAC-PpLvaE
YL114  YL112 with plasmid pYLXP'-CsOLS-CsOAC-PpLvaE
YL115 polfk with plasmid pYLXP'-CsOLS-CsOAC-PpLvaE-ylACC1
YL116  polfk with plasmid pYLXP'-CsOLS-CsOAC-PpLvaE-ylACC15667AS1178A
polfk derivate; Further integration of genes CsOLS-CsOAC-PpLvaE-ylIACC1 at YALIOC05907g site;
YL117 polfk CsOLSCsOACPpLvaEylACC1::loxP
polfk derivate; Further integration of genes CsOLS-CsOAC-PpLvaE-ylIACC1 at ku70 site; polfk
YL118 CsOLSCsOACPpLvaEylACC1::loxP
polfk derivate; Further integration of genes CsOLS-CsOAC-PpLvaE-ylIACC1 at pBR platform; polfk
YL119 CsOLSCsOACPpLvaEylACCl::Leu
YL120  YL117 with the empty plasmid pYLXP’
YL121  YL118 with the empty plasmid pYLXP’
YL122  YL118 with plasmid pYLXP'-yIPEX10
YL123  YL118 with plasmid pYLXP'-SeACS'4?
YL124  YL118 with plasmid pYLXP'-EcPDH-EcLplA
YL125  YL118 with plasmid pYLXP'-yIPEX10-SeACS'***P-EcPDH-EcLplA
YL126  YL118 with plasmid pYLXP'-yIMAE1-yIANT1-McMAE2
YL127  YL118 with plasmid pYLXP'-yIPEX10-SeACS"¢*'P-EcPDH-EcLplA-yIMAE1-yIANT1-McMAE2
YL118 derivate; Further integration of genes
yIPEX10-SeACS"%4**-EcPDH-EcLplA-yIMAE1-yIANT1-McMAE?2 at pBR platform; YL118
YL128  yIPEX10SeACS“*PEcPDHECcLplAYIMAE1yIANTIMcMAE2::Leu




Supplementary Note 1: Codon-Optimized gene sequences

>CsOLS
atgaatcacctccgggcagaaggcecccgcatcecgtectggctatcggtactgcaaatcccgaaaacatccttctccaagacgagttceecgattat
tatttccgagtcaccaagtctgagcacatgactcaactcaaggagaaattccggaagatttgtgacaaaagcatgatccgtaagcggaactgtttce
tgaatgaagagcacctgaagcagaatcctcgacttgttgaacacgagatgcagacccttgatgcacgtcaggacatgcettgttgtggaggttceca
agctgggtaaagatgcctgtgccaaggctatcaaggagtggggcecagcectaaatcgaagatcacgeatctgattttcacctctgectcgacaactg
atatgcccggagctgattatcactgtgcaaaactgctcggtctgagceccctctgtcaaacgggttatgatgtaccagetgggttgetacggeggtgg
aacggtgctgcgtatcgcaaaggatattgccgaaaataacaaaggcgecagagtecttgetgtgtgttgtgacattatggectgtctcttccgggga
ccctccgaatccgatcttgaactgettgtcggacaagcaatttttggtgatggegeagecgcecgttategttggtgcagagectgatgaatetgtgg
gtgaaagacccattttcgagctcgtctcgacaggtcaaactatcctgeccaattcggagggceacaattggtggacatattcgtgaagcaggactga
ttttcgacctgcacaaagatgttcctatgcttatctccaataacatcgagaaatgcecttatcgaggcctttaccectatcggcatttcggattggaattcg
attttttggatcacccatcccggaggaaaagcaatcctcgataaagtggaagaaaaacttcacctcaagtccgataagttcgtggactcecggceatg
tgctctctgaacatggaaatatgtcgtcctctactgtccttttcgtgatggacgaacttcggaageggtceectcgaggaaggcaaaagcacaacag
gtgacggatttgaatggggtgttctctttggctttggecctggcecttacggttgaacgagtegttgttagaagegtccccattaagtattaa

>CsOAC
atggccgtgaaacaccttattgtcctcaaattcaaggacgaaatcactgaggcacagaaggaggaattttttaaaacctacgtcaatctegtcaatat
cattcctgctatgaaggatgtctattggggcaaagatgtgacccaaaaaaacaaggaagaaggatacacccacattgtcgaggttacattcgaga
gcgttgaaacgattcaagactacatcattcaccecgetcacgttggetttggtgacgtttaccgatecttttgggaaaagetecttattttcgactacac
ccctegtaaa

>CsAAE1
atgggaaagaactacaagtcgcttgattccgtggtcgecteggattttatcgctctgggtattacatcggaagtcgctgagactcttcatggecggct
cgcagaaattgtttgtaactatggagctgccacgcectcagacttggatcaacattgctaatcacattctctcecccgaccttectttctecctgeatcaa
atgctcttctatggctgctacaaggatttcggtcctgcacctectgettggattcctgatcctgagaaagttaaatctactaaccteggtgeccttetgg
agaaacgtggtaaagaattcctgggtgtgaaatacaaggaccctatttcgtecttttctcacttccaagagttctcegttcgaaatectgaggtctattg
gcgtacggtecttatggatgagatgaagatttctttttccaaagatcctgagtgcattctccgtcgagacgacattaataaccecggtggttccgaatg
gcttectggtggatatctcaattccgcetaaaaattgectcaatgttaactccaataaaaagctgaatgatacgatgatcgtttggegagacgaaggcea
atgacgacctgccccttaacaaactcactctcgaccagcetgegaaaacgagtetggettgtgggetacgeccttgaagagatgggtetcgaaaaa
ggatgtgccatcgctattgacatgeccatgeatgttgacgeegtggtgatctacctcgeaattgttettgetggatacgtggtggtgageategecga
cagcttttcggcacccgagattagcacgcggctcagactctcgaaagccaaagctatcttcacccaagatcatattatccgaggcaaaaaacggat
ccetetctattcgegtgtggtcgaagcaaaaagecccatggecategttatteectgttctggetecaacatcggegeagagcettagagacggegat
atctcctgggactacttcctcgagagagctaaggagtttaagaactgtgaattcactgcacgagagcageccgtegatgettacaccaacatcctgt
ttagctctggcaccactggtgaacctaaggceaatcccttggacccaagetacacctettaaggetgecageagatggttggtegeatctcgacatee
gaaagggcgatgttatcgtgtggectactaaccttggetggatgatgggtecttggetegtctatgectetetgetcaacggtgecageategecctt
tataacggtagcccccttgtctceggcettcgcaaagtttgtgcaagatgccaaggttacaatgettggtgtegteecttctattgttagaagetggaaa
agcacaaattgcgtttccggcetacgactggtctactattcggtgctttagcagetcgggtgaagectcgaatgtggatgaatacctetggetgatgg
gtagagcaaattacaaacctgtcattgagatgtgtggcggaaccgagatcggaggagecttcteggetggatectttcttcaagetcaatcecttag
ctctttttcttcgcagtgtatgggttgtacgctgtatattcttgataaaaatggataccecatgectaaaaacaaacctggtattggagagettgeccttg
gccctgteatgttcggegettcgaaaacacttctgaacggcaaccaccacgacgtttatttcaagggtatgeccacgetcaacggtgaagtectteg
acgtcatggcgatattttcgaactgacaagcaacggatactatcatgctcatggtagagccgatgacacgatgaacattggtggaatcaagatctct
tccatcgagattgaacgggtctgtaacgaagttgacgaccgtgtcttcgaaacgacggcecattggagtgectectettggtggtggtectgageag

7



ctcgttatttttttcgttctcaaggattctaatgatacaactatcgacctgaaccagctgeggctgtctttcaatcttggactgcaaaaaaagctcaatee
ccttttcaaagtcacgegtgtggtgectetctegtegetgectcggactgecaccaataaaattatgcggegggtgctccgacageagttttcecattt
cgagtaa

>CsAAE3
atggagaagagcggttatggacgggatggaatctatcgttctctgcgtececcccttcatctgectaataacaataacctgageatggtgtegttect
cttccgaaactcctcttectatcctcagaaacccgcacttatcgactctgagacgaatcaaattctttecttttcccacttcaagtccacagtcatcaaag
tctcgcacggatttcttaaccttggaattaagaagaacgatgtcgttctgatttatgcecctaattcgatccacttcecegtttgetttctcggtattattge
atcgggcgctattgccaccacgtccaatcctctctatactgtcagegaactttctaagcaggtgaaggactcgaatcctaaactcattatcacggtge
cccaactcctcgaaaaggtgaaaggattcaatctcectaccattetcattggecctgattcggaacaggaatccagecagegataaggtcatgacatt
taatgacctcgttaaccttggtggctcttccggetctgaatttcecattgtggatgatttcaaacaatctgacacggecgeactectttactcgagegga
acaaccggaatgtcgaagggcgtcgttctcacgcacaagaatttcatcgcaagctctcttatggttaccatggagcaagacctggtcggtgaaatg
gacaacgtttttctttgttttcttcccatgttccacgttttcggtctcgctattattacttacgcccaacttcagegtggaaataccgteatttctatggecag
atttgatcttgaaaagatgctcaaggatgttgaaaagtacaaggtgactcacctctgggtegttcctecegtgatecttgecctttctaagaatageat
ggttaaaaagtttaacctttctagcattaaatatatcggtagcggegcetgeacctettggcaaggaccttatggaggaatgcagcaaagtegtgecct
atggaatcgtggctcaaggctatggcatgaccgagacttgeggtattgtctctatggaagatattcgaggtggaaaacggaattctggtagegeag
gcatgctegcettcgggagttgaggctcaaattgtttccgttgataccetgaagectctecctectaaccagetcggagaaatttgggtgaaaggace
caacatgatgcaaggatacttcaacaaccctcaggcaactaagctgacaattgacaagaaaggttgggtgcataccggagatctgggetactttga
cgaggacggacatctctacgtcgttgatcgaatcaaggaactcatcaaatacaagggcttccaagtcgcacccgetgagetcgaaggactgetgg
tcagccaccctgagattctggacgetgtegteattcecttccccgatgcagaagecggagaggttectgttgectacgtggtcagatcgeccaacte
gtccctgactgaaaatgatgtcaagaaatttatcgctggecaagtegcettettttaagcggetgcgaaaggteactttcattaacagegttcctaaaag
cgcttctggaaaaattctttaa

>PpLvakE
atgatggtgcccacgcttgagcatgagctggctcctaacgaggctaaccacgtccctctcageeccctttcgttcetgaagcgagcagcacaagt
gtatcctcaacgggatgctgtcatctacggtgcaagacgatactcgtatcgtcagcttcatgaacgttctcgagetcttgettcggetettgagegggt
gggcgtccagcectggagagegtgtcgetatcctggeeccccaacattcctgaaatgctggaageccattatggegtgeccggagecggtgcagtg
ctcgtctgtattaacatccgtcttgagggecggtctattgecttcatcctccggeactgtgcagcaaaagtectcatttgcgaccgtgagtttggtget
gttgcaaatcaggcactcgctatgctggacgcacctcecectgetggtcggaatcgacgacgaccaagcetgaacgggecgatctggeacacgate
tcgactatgaagccttccttgcacagggagatcctgcacgtcctetgtctgcecccccaaaacgagtggcagtctatcgecattaactatacttccgg
aacaacaggtgatcccaaaggagtcgttctgcaccaccgtggagcatatcttaacgcctgtgetggtgccctcatcttccaactgggecceceggte
tgtgtatctgtggactcttcccatgttccattgcaacggatggtctcatacttgggcetgtgactctctcgggeggtacgeacgtttgtcttcgaaaggtg
caacctgacgcaatcaatgccgccattgctgaacacgcagttacccatctgtcggecgeacccgtegtcatgtccatgetcatccacgecgagea
cgcatcggcacctcccgttectgtgtcecgtgattacgggaggagctgeccceccttcggecgtcattgctgcaatggaagcacggggctttaatatt
actcacgcttacggaatgacagagtcgtatggaccttcgactctctgectgtggcagectggtgtcgacgagetgeccctggaagcecagagecca
gtttatgtcgagacagggtgtcgctcaccccctectcgaagaagcecaccgtgetcgacacggatacgggacgaccegteectgcagacggectg
actctcggtgaactcgttgttcgtggaaacacagtcatgaaaggatacctccataatcccgaagcaactcgtgcagecctcgcetaacggttggetg
cacacgggcgatctcgccgtgctccatctcgatggatatgttgaaattaaggatagagcaaaagatattatcatctcgggaggtgagaatatttecte
gctcgagatcgaagaggttctgtaccagcaccccgaggtggtcgaggcetgcagtegttgccagacctgactetcgttggggcgagacgeccca
cgcattcgtcaccctcagagcecgacgcactggcttccggtgacgatctegtgagatggtgtagagaacgactggeccattttaaagctcectcggea
cgtgtctctggtcgatcttcctaaaacagccaccggaaaaatccaaaaatttgtectccgtgaatgggcacgacagcaagaggceacagatcgeag
atgctgagcattaa



>SeACS L641P
atgagccaaactcacaagcatgcaatccccgcecaacattgccgaccgttgcectcattaaccctgaacagtacgaaactaagtacaaacaatccatc
aacg atcctgataccttttg gggagag Cagggtaaaattctg g attg g attacaccttatcag aaagtg aaaaatacatcttttg CCCCtg g caatg tc
tccatcaaatg gtatgaag acg gC&CCCtg aatctggctg Ctaattgtcttgaccgacacctgcaagaaaacggag atcg gactg Ctattatttg ag
aaggag atg acacgagCcagtccaagcatatctcgtatcgggag CtgCatcgagacgtgtgtcggtttgCcaatactctcctcgaccttggaatta
aaaaaggtgatgtggtggCcatctatatgCctatggttcctgaggccgCtgtggctatgctggcctgtgcccgtattggtgctgtgCatagcgtcattt
ttggaggcttctcgcctgaggcagtcgCaggacggatcattgattcctcctcccggCtggtgatcactgcag acgaaggagtccgggctggacg
atctattcccctgaagaag aatgtggacgacg Cactcaagaaccctaacgtgacctctgttgag Catgtgatcgtgctgaaacgaacaggctctga
tattgattggcaagagggacgtgatctgtggtggegtgacctgattgaaaaagcatcgeccgageaccaacctgaggcaatgaatgcagaagac
ccectgttcatectgtacacctcgggatctacaggtaaacccaaaggegtgctccataccacgggtggataccttgtctacgeegeaactacgttca
agtacgtgtttgactatcatcccggagacatttactggtgtacagctgatgttggatgggttacaggtcattectatcttctgtacggecctctegcttgt
ggcgcaactacacttatgtttgagggtgttcctaattggcccacacctgcetcgaatgtgecaggtggtggataaacaccaagtgaacattctgtaca
cagcccccacagcecatcegggecctcatggecgaaggegacaaagcetatcgagggtacggaccgatcttcgetceggatecttggetetgttgg
agagcctatcaatcctgaagcettgggagtggtattggaagaagattggcaaggagaagtgeccegtggttgacacatggtggcagacggagac
gggaggattcatgatcacccctctccccggagccatcgaactgaaagchgaagcgcaactcgtcccttttttggcgttcaacccgcccttgtgga
Caacgagggacacccccagg agggcgctacag aag gtaatcttgttatcacag actcctggcccg gacagg thgaacactctttg gcg atcac
gaacg gtttgag caaacctacttcag(:acatttaaaaacatgtacttttccg gag atggtg cacggcgggacgaagacg gctactactg g attacg
ggaag agttgatgatgttctcaacgtctctggccaccgacttggaacggcagaaatcgaatctg CCCtCgtcgcccatcctaagattgccgaag cC
gcagttgtcggaattccccacgccatcaaaggtcaagCcatctacgcttacgtgactctcaaccatggtgaagaacctagccccgagctgtacgC
cgag gtcag aaactgggttcgaaaggaaattggtcctcttgcaacgcctg atgtccttcattggactgattccctgCctaaaacccggagcggaaa
gattatgcgacgaatccttcggaagatcgeegetggtgacacgtcgaacctcggegatacctetacactggecgaccecggagtggtcgaaaaa
cctettgaggagaaacaagcaatcgcaatgecctectaa

>McMAE2
atgtcgcccatcatcgatttcgtgcgacgtcagcttagetctacaaaacttcacgaggaacagcaaaccgecactacgaacgatctegtgtegegtt
ccggatatcttaacgagggcaaatatgaagttcggcttaactgcatcaacgctggttgtcttcaaaaaaaactcaactatatcggtactgcaatggac
cctgctaaacgtcaaagacttggectgaatggtcttctccecegeeggtgtcgaaaccettgaaattcagaaggeccgagecctgegtgtectgegtt
ccaaacacaatctcctcgagaaatatattcttatggcccaactgegtacaacgaacgttcggcttttctataagattgttattgacgaactcgaaacgg
tgcaacttgcceccgtcatttacactcccaccgtcggaaccgcttgtctggagtatageactatctaccectttctcgeageacctggtgttcecgatg
gactttacctcacaaaggcagagctcccegaactgtgccagacaatccgtaactacagacccactgacactgaaggttttgageccgagattgec
gttatcagcgacggttctcggatcctgggtettggegacctgggeaccaacggtatgggtattectatgggtaaacttcaactgtacgtggecgge
gctggaatcgaccctegacgtacactceccatcattctcgaccttggtaccaataatgaaaaactgctcaacgatgagttttatatcggecttcggea
gaaaagacctaatgacgaagagttttaccagacagttgataccgtgcttactgccctccatactgtgtatcccaacctectcattcagttcgaggact
ggtcgtcggaacacgcattcggcecttctggagaaataccagaatcaaatgctttgcttcaacgacgatatccaaggtacaggagecgtgatectgt
ccggtgtcatcaacgcaattcggaaagtcgaaaaggagaatcaggtttcgcccagagaccaccgtattgtettttacggageaggetctgeegec
atcggcgttgctegtcagatccagtectatttccagatcgaacacaacatgacggaggaagaggcaaageacgtgttctggatcgtegattctaaa
ggcctcgtcaccacaacacgtggtgataagetggetcageataaagtctactacgctagaggcgataacgagggacaacagtataaagagetga
tcgacattgttaactataacctttatagcctcattggactcagcagcacgactggtgcatttaatacgcaggttctggaacgacttgcttcecttaatga
gcagcccattgtttttcctctgagcaatcctgcaacgcaggetgagtgtacctttgaacaggcetatggaggcetaccaataataaggttatctttgecag
cggaacagctttccecgcettatacgattaaatctacaggagaggtgaatacgeccggtcaaggceaataacatgtacatttttcccggecttggteteg
gcgcatgecttgctaatcetgcacacttcgaccgtatgatctacgaagectccaaageactcgcagattccctgacagaagaagaaattagcaaag
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cttggctctatecttetctcaactatcggagegtttcegetatcgtcgecgecgceagtttgccaagagactctgaacgaaaatcttgecaccteecaa
gctatgatgacacaatgtaaatcgcatgaggatattcttgactatgttagcgetcacatgtggagecctgattacggaaataataattccaaccagea
agccggtaagtaa
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Supplementary Note 2: LC-MS characterization of OLA standards and samples

Olivetolic Acid by LC-MS/MS
“MCAC

For: Jingbo Ma (CBEE)
January 7, 2020

Report prepared by: M. LaCourse Report reviewed by: Joshua Wilhide

Date: January 7, 2020 Date:

Objective & Solution Preparation

* The goal of this analysis is to utilize LC-MS/MS to determine the olivetolic acid
concentrationin 3 samples
* Sample and standard preparation:
* Samples were analyzed as provided by transferring to autosampler vials
* Sample 3 was non-homogenous and thus vortexed thoroughly before
analysis but still separated quickly
* A standard curve was created in methanol from the provided 10 ppm stock

following the scheme below: CLippb) VI(ul) |c2(ppb) V2(ul) IDiluent(ul]

10,000 150 1000 1500 1350
10,000 50 500 1000 950
1,000 250 250 1000 750
1,000 100 100 1000 900
1,000 50 50 1000 950

1,000 10 10 1000 990

11



Instrumentation:
Qsight LX50:

* PerkinElmer UHPLC Precision Sampling Module
* Perkin EImer UHPLC Solvent Delivery Module

Instrumentation

* PerkinElmer UHPLC Column Temperature

Module
Perkin Elmer QSight 210 Mass Spectrometer

Column: Agilent Zorbax Eclipse XDB-C18 2.1 x 50

mm, 1.8 um (P/N 981757-902)

Peak Area

300000

250000

200000

150000

100000

50000

-50000

S

& Method

HPLC Method: Olivetolic Acid V1

* Injection Volume: 10.0 pL

* Column Temperature: 40°C

*  Run time: 5.00 min

¢ Flow: 0.3 mL/min

* |socratic: (40:60 water:methanol)

MS Method: Olivetolic Acid V1

* Drying Gas: 80.0

e HSID Temperature (°C): 320.0

* Nebulizer Gas 1: 100.0

* ElectroSpray V1 Pos: -3000.0

e Source 1 Temperature (°C): 200.0

Olivetolic Acid (negative mode)

* Q1 Mass: 223.5

* Q2 Mass: 180

e Dwell Time: 795 ms

* Resolution (Q1:Q2): Unit_Unit
* CE:22,EV:-30, CCL2: 20

Calibration Curve

200

Olivetolic Acid

400

12
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Methanol Blank

2020-01-07: Methanol Blank_112841
EIC -MRM 223,50/180.00 {1 pair) EV: -30 V CC: 22 V Exp "Experiment 1" OlivetolicAcid
Number of Scans: 375

Max: 5.66E+ 1 cps
Methanol Blank

Intensity (cps)

N
s
L]

T

0 1 1 1 L 1 1 1 1 1
0 05 1 15 2 25 3 35 4 45
Time (min)

500 ppb Olivetolic Acid Standard

2020-01-07: 500 ppb Olivetolic Acid Standard_111728
EIC -MRM 223,50/180.00 {1 pair) EV: -30 V CC: 22 V Exp "Experiment 1" OlivetolicAcid
Number of Scans: 375

Smoothing Level: 1 - Max: 6.27E+3 cps

6000 -
5000y

4000

Intensity (cps)

2000

1000

-
b
-

0 05 1 15 2 25 3 35 4 45
Time (min)
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Sample 1

2020-01-07: Sample 1_113417
EIC -MRM 223.50/180.00 (1 pair) EV: -30 V CC: 22 V Exp "Experiment 1" OlivetolicAcid

Smoothing I;evelz 1

4500
4000 b
3500
3000

2500

Intensity (cps)

2000

1500

Number of Scans: 375

Max: 4.76E+3 cps

0 05 1 15 2 25
Time (min)

Sample 2

2020-01-07: Sample 2_115104
EIC -MRM 223.50/180.00 (1 pair) EV: -30 V CC: 22 V Exp "Experiment 1" OlivetolicAcid

Smoothing Level: 1

.87

Intensity (cps)
g

3000 -

1000 -

3

45

Number of Scans: 375
Max: 6.17E+3 cps

Time (min)

14

3 35

45



Sample 3
2020-01-07: Sample 3 120752
EIC -MRM 223.50/180.00 {1 pair) EV: -30 V CC: 22 V Exp "Experiment 1" OlivetolicAcid

Number of Scans: 375
Smoothing Level: 1 Max: 6.34E+3 cps

5000 )

4000 l' {

Intensity (cps)
T

2000 - ‘ \

1000} f

0 | 1 12 1 — L 1 1 L

0 05 1 15 2 25 3 35 4
Time (min)

i
i

Results

* See corresponding spreadsheet for all raw values and calculations
* Determined concentrations:
* Sample 1: 649 ppb

* Sample 2: 533 ppb
* Sample 3: 467 ppb

Olivetolic Acid by MS/MS
“MCAC

For: Jingbo Ma (CBEE)
January 14, 2020

Report prepared by: M. LaCourse Report reviewed by: Joshua Wilhide

Date: January 14, 2020 Date:
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Instrumentation & Method

Instrumentation:
* Perkin EImer QSight 210 Mass Spectrometer

MS Method:

* Drying Gas: 80.0

* HSID Temperature (°C): 320.0
* Nebulizer Gas 1: 100.0

* ElectroSpray V1 Pos: -3000.0

* Source 1 Temperature (°C): 0.0

Olivetolic Acid (negative mode)
 CE: 22
* Fragmentation:

¢ EV:-30

e CCL2:20

Mass Spectrum 1 ppm Olivetolic Acid
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Mass Spectrum 1 ppm Olivetolic Acid - Fragmentation

Olivetolic Acid by High Resolution
Mass Spectrometry (HRMS)

‘MCAC

For: Jingbo Ma (CBEE)
January 15, 2020

Report prepared by: M. LaCourse Report reviewed by: Joshua Wilhide

Date: January 15, 2020 Date:
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Relative Intensity (%)

Instrumentation & Method

Instrumentation: O
* Bruker 12T solariX FT-ICR-MS
\
MS Method: \
* Negative mode ESlionization OH
* Fragmentation with collision energy 12V
Fragmentation

C,,H,,0,—-CO0 - C;;H,0,

223.09835

Olivetolic Acid

Calibration: ESI01152020_neg_08
Sample: ESI01152020_neg_09
Calculated [M-H]: 223.09758
Observed[M-H]: 223.09835
Error: 3.4 ppm

Res: 182k

313.08044

325.18656 349.27865
393.28113

375.27839
339.20248

295.13785

387.10001 | 40331003

a
42030062 143.26701

47129848

265.14962

‘ R —

43118827 48515158

.lxull] roabiklodss Mbdol, l‘llnj

200 250 300 350 400 450 iz
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Relative Intensity (%)

Relative Intensity (%)

223.09835

224.10198

Olivetolic Acid Zoom

Calibration: ESI01152020_neg_08
Sample: ESI01152020_neg_09
Calculated [M-H]: 223.09758
Observed[M-H]: 223.09835
Error: 3.4 ppm

Res: 182k

227.20277
"

179.10750

20508699

Y 4
222 223 224

223.09730

gy T Y T
226 227 228 229 230 miz

Olivetolic Acid Fragmentation
Calibration: ESI01152020_neg_08
Sample: ESI01152020_neg_10
Calculated [M-H]: 179.107753
Observed[M-H]: 179.107501
Error: 1.4 ppm

Res: 303k

200
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Relative Intensity (%)

179.10750

18011113

Olivetolic Acid Fragmentation Zoom
Calibration: ESI01152020_neg_08
Sample: ESI01152020_neg_10
Calculated [M-H]: 179.107753
Observed[M-H]: 179.107501

Error: 1.4 ppm

Res: 303k

20508699

223.09730

224.10072

20

225

miz



