Table S1 Primers used for genetic modifications.

Name Description (Sequence5’ — 3')

GPDI1-F CGGGGTACCCTAGTTGGCGTGGTAAAGAA pWXO015
TCTC

GPD1-R CACGTGATGAGCGCTCTACTTCGATCG pWXO015

DGAT-F CGGGGTACCTTACTCAATCATTCGGAACT pWXO010
C

DGAT-R CACGTGATGACTATCGACTCACAATACTA pWXO010
C

MA12D-RHF AGATTCCGGCCTCTTCGGCCGCCACCATG pWXO020,
GCTCCACCTAACAC pWXO034

MA12D-RHR GGACAGGCCATGGAGGTACCTTACTTCTT pWXO020,
AAAGAACACAACATCGCC pWXO034

1267-RHF GGTACCTCCATGGCCTGTCCC pWXO020

1267-RHR GGCCGAAGAGGCCGGAATC pWXO020

126TMAI12D-F  ACGGGCATCTCACTTGCGTA pWXO025

126TMAI12D-R  GTCCGAATTCCATGTGTAACAC pWXO025

DGAT-RHF TACACATGGAATTCGGACGAATTCGGACA pWX025,
CGGGCATCT pWXO037

DGAT-RHR CGCAAGTGAGATGCCCGTGGTTGAGGCC pWX025,
GTTGAGCACC pWXO037

PAI-RHF ACCACACACATCCACGTGATGTCTATCTC pWXO030
CAAAGACAGCCG

PAI-RHR ACAGGCCATGGAGGTACCTCAAACGAAG pWXO030
AAGCGGGTAACCA

1312-RHF GGTACCTCCATGGCCTGTCC pWXO030

1312-RHR CACGTGGATGTGTGTGGTTGTA pWXO030

1312PAI-F GTCCGAATTCCATGTGTAACAC pWXO034,

pWXO037
1312PAI-R ACGGGCATCTCACTTGCGTA pWXO034,

pWX037




Table S2 Genebank ID and sequences of enzymes used in this study.

Name Amino acid sequence Genebank ID

GPD1 | msallrsslrfkhmsavnrltqqlrlitasaplsaantagkaptkvavvgsg | YALIOB02948p
nwgttvakivaenctahpelfepevrvwvreekvngknltdifnachen
vrylpkiklphnliaepdllkaveganiivfnlphqflagvckqlkghvnp
karaisclkgldvtpqgvyllsdvienetglhcgvlsganlateialekyset
tvaynrpkdffgegdvtndvlkalfhrpyfthvrcvqdvagvsiggalknv
valcagfvegknwgdnakaaimrrgmleminfskrftfpetdintltvesa
gvadlitscaggrntkvgrafgkesgsgktiqdvekellnggsaqgvitcn
evhellknknmgkdfplfestwgiihgelkiddlpeilyhan

DGAT | mtidsqyyksrdkndtapkiagiryaplstpllnrcetfslvwhifsiptflti | YALIOE32769¢g
fmlccaipllwpfviayvvyavkddspsnggvvkryspisrnffiwklfg
ryfpitlhktvdlepthtyypldvgeyhliaerywpqnkylraiistieyflp
afmkrslsineqeqpaerdplispvspsspgsqpdkwinhdsrysrgess
gsnghasgselngngnngttnrrplssasagstasdstlingslnsyanqii
gendpqlsptklkptgrkyifgyhphgiigmgafggiategagwsklfpg
ipvslmtltnnfrvplyreylmslgvasvskksckallkrngsicivvgga
qesllarpgvmdlvllkrkgfvrlgmevgnvalvpimafgendlydqvs
ndkssklyrfqqfvknflgftlplmhargvinydvglvpyrrpvnivvgs
pidlpylphptdeevseyhdryiaelqriynehkdeyfidwteegkgape

frmie
MA12 | mappntidagltqrhistsapnsakpafernyqlpeftikeirecipahcfer | KF667536
D sglrglchvaidltwasllflaatqidkfenplirylawpvywimqgivctg

vwvlahecghqgsfstsktinntvgwilhsmllvpyhswrishskhhkat
ghmtkdqvfvpktrsqvglppkenaaaavqeedmsvhldeeapivtlf
wmviqflfgwpaylimnasgqdygrwtshthtyspifeprnffdiiisdl
gvlaalgaliyasmqlslltvtkyyivpylfvnfwlvlitflghtdpklphyr
egawnfqrgalctvdrsfgkfldhmthgivhthvahhlfsqmpfyhaee
atyhlkkllgeyyvydpspivvavwrsfrecrfvedqgdvvftkk

PAI msiskdsriaiigagpaglaagmyleqagfthdytilertdhvggkchspn | AX062088
yhgrryemgaimgvpsydtigeimdrtgdkvdgpklrreflhedgeiyv
pekdpvrgpqvmaavqgklgqllatkyqgydanghynkvhedlmlpfd
eflalngceaardlwinpftafgyghfdnvpaayvlkyld fvtmmsfak
gdlwtwadgtqamfehlnatlehpaernvditritredgkvhihttdwdr
esdvlvltvplekfldysdadddereyfskiihqgymvdaclvkeyptis
gyvpdnmrperlghvmvyyhrwaddphgqiittyllrnhpdyadktqee
crgqmvlddmetfghpvekiieeqtwyyfphvssedykagwyekveg
mgqgrrntfyageimsfgnfdevchyskdlvtrftv

GPD1: glycerol-3-phosphate dehydrogenase
DGAI1: diacyl-glycerol transferase

MA12D: A12 desaturase

PAI: linoleate isomerase



Figure S1 All recombinant plasmid maps utilized in this work.
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Figure S2 Nile red dying of wild strains (A) and engineered strains (B).
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Figure S3 Gas chromatogram analysis of FAMEs (a mixture of 1. methyl palmitate, 2.

methyl palmitoleate, 3. methyl stearate, 4. methyl oleate, 5. methyl linoleate and 6.
conjugated linoleic acid methyl ester) from transformed yeasts. (a) FAMEs from wild
strain Y. lipolytica ATCC20460 (b) FAMEs from recombinant pWX020 (c) FAMEs
from recombinant pWX030 (d) FAMEs from recombinant pWX037.
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Figure S4 The structure of various fatty acids. (a) palmitic acid (b) palmitoleate acid
(c) stearic acid (d) oleic acid (e) conjugated linoleic acid
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