SEQUENCE LISTING

SEQ ID NO: 1
6S 5’ genomic donor sequence

GCTCTTCGCCGCCGCCACTCCTGCTCGAGCGCGCCCGCGCGTGCGCCGCCAGCGCCTTGGCCTTTTCG
CCGCGCTCGTGCGCGTCGCTGATGTCCATCACCAGGTCCATGAGGTCTGCCTTGCGCCGGCTGAGCCA
CTGCTTCGTCCGGGCGGCCAAGAGGAGCATGAGGGAGGACTCCTGGTCCAGGGTCCTGACGTGGTCGC
GGCTCTGGGAGCGGGCCAGCATCATCTGGCTCTGCCGCACCGAGGCCGCCTCCAACTGGTCCTCCAGC
AGCCGCAGTCGCCGCCGACCCTGGCAGAGGAAGACAGGTGAGGGGGGTATGAATTGTACAGAACAACC
ACGAGCCTTGTCTAGGCAGAATCCCTACCAGTCATGGCTTTACCTGGATGACGGCCTGCGAACAGCTG
TCCAGCGACCCTCGCTGCCGCCGCTTCTCCCGCACGCTTCTTTCCAGCACCGTGATGGCGCGAGCCAG
CGCCGCACGCTGGCGCTGCGCTTCGCCGATCTGAGGACAGTCGGGGAACTCTGATCAGTCTAAACCCC
CTTGCGCGTTAGTGTTGCCATCCTTTGCAGACCGGTGAGAGCCGACTTGTTGTGCGCCACCCCCCACA
CCACCTCCTCCCAGACCAATTCTGTCACCTTTTTGGCGAAGGCATCGGCCTCGGCCTGCAGAGAGGAC
AGCAGTGCCCAGCCGCTGGGGGTTGGCGGATGCACGCTCAGGTACC

SEQ ID NO: 2
6S 3’ genomic donor sequence

GAGCTCCTTGTTTTCCAGAAGGAGTTGCTCCTTGAGCCTTTCATTCTCAGCCTCGATAACCTCCAAAG
CCGCTCTAATTGTGGAGGGGGTTCGAATTTAAAAGCTTGGAATGTTGGTTCGTGCGTCTGGAACAAGC
CCAGACTTGTTGCTCACTGGGAAAAGGACCATCAGCTCCAAAAAACTTGCCGCTCAAACCGCGTACCT
CTGCTTTCGCGCAATCTGCCCTGTTGAAATCGCCACCACATTCATATTGTGACGCTTGAGCAGTCTGT
AATTGCCTCAGAATGTGGAATCATCTGCCCCCTGTGCGAGCCCATGCCAGGCATGTCGCGGGCGAGGA
CACCCGCCACTCGTACAGCAGACCATTATGCTACCTCACAATAGTTCATAACAGTGACCATATTTCTC
GAAGCTCCCCAACGAGCACCTCCATGCTCTGAGTGGCCACCCCCCGGCCCTGGTGCTTGCGGAGGGCA
GGTCAACCGGCATGGGGCTACCGAAATCCCCGACCGGATCCCACCACCCCCGCGATGGGAAGAATCTC
TCCCCGGGATGTGGGCCCACCACCAGCACAACCTGCTGGCCCAGGCGAGCGTCAAACCATACCACACA
AATATCCTTGGCATCGGCCCTGAATTCCTTCTGCCGCTCTGCTACCCGGTGCTTCTGTCCGAAGCAGG
GGTTGCTAGGGATCGCTCCGAGTCCGCAAACCCTTGTCGCGTGGCGGGGCTTGTTCGAGCTTGAAGAG
C

SEQ ID NO: 3
S. cereviseae invertase protein sequence

MLLOQAFLFLLAGFAAKISASMINETSDRPLVHE TPNKGWMNDPNGLWYDEKDAKWHLYFQYNPNDTVW
GTPLEFWGHATSDDLTNWEDQPIATAPKRNDSGAF SGSMVVDYNNTSGEFENDTIDPROQRCVAIWTYNTP
ESEEQYISYSLDGGYTFTEYQKNPVLAANSTQFRDPKVEFWYEPSQKWIMTAAKSQDYKIEIYSSDDLK
SWKLESAFANEGFLGYQYECPGLIEVPTEQDPSKSYWVMEISINPGAPAGGSENQYFVGSENGTHFEA
FDNQSRVVDEGKDYYALQTFENTDPTYGSALGIAWASNWEY SAFVPTNPWRSSMSLVRKESLNTEYQA
NPETELINLKAEPILNISNAGPWSREATNTTLTKANSYNVDLSNSTGTLEFELVYAVNTTQTISKSVE
ADLSLWEFKGLEDPEEYLRMGFEVSASSEFFLDRGNSKVKEVKENPYF TNRMSVNNQPFKSENDLSYYKV
YGLLDONILELYENDGDVVSTNTYEFMTTGNALGSVNMTTGVDNLEYIDKEQVREVK

SEQ ID NO: 4
S. cereviseae invertase protein coding sequence codon optimized for
expression in P. moriformis (UTEX 1435)

ATGctgctgcaggecttectgttectgetggecggettecgecgecaagatcagegecteccatgacgaa
cgagacgtccgaccgecccctggtgcacttcaccceccaacaagggectggatgaacgaccccaacggec
tgtggtacgacgagaaggacgccaagtggcacctgtacttccagtacaacccgaacgacaccegtcectgyg
gggacgcccecttgttctggggecacgecacgtcecgacgacctgaccaactgggaggaccageeccatege
catcgccceccgaagcgcaacgactecggegecttetecggeteccatggtggtggactacaacaacacct
ccggcttettcaacgacaccatcgaccegegecagegetgegtggecatectggacctacaacaceecyg
gagtccgaggagcagtacatctcecctacagectggacggeggetacaccttecaccgagtaccagaagaa
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cccegtgetggecgecaactecacccagttecegegacccgaaggtettetggtacgageccteccaga
agtggatcatgaccgcggccaagtcccaggactacaagatcgagatctactectecgacgacctgaag
tcctggaagetggagtcegegttegecaacgagggettecteggectaccagtacgagtgecceggect
gatcgaggtccccaccgagcaggaccccagcaagtectactgggtgatgttcatetcecatcaacceeyg
gcgccecccggecggeggetecttcaaccagtacttegteggecagettcaacggecacccacttegaggec
ttcgacaaccagtcccgegtggtggacttcggcaaggactactacgecctgecagaccttettcaacac
cgacccgacctacgggagcgecctgggeatcgegtgggecteccaactgggagtactecgecttegtyge
ccaccaacccctggegetceceteccatgtecctegtgegecaagttetecctecaacaccgagtaccaggec
aacccggagacggagctgatcaacctgaaggccgagecgatectgaacatcagecaacgecggeccetyg
gagccggttcecgccaccaacaccacgttgacgaaggccaacagctacaacgtecgacctgtccaacagcea
ccggcaccctggagttecgagetggtgtacgececgtcaacaccacccagacgatctccaagtecgtgttce
gcggacctcecteccctetggttcaagggectggaggacceccgaggagtacctecgecatgggettegaggt
gtcecgegtectecttettectggaccgecgggaacagcaaggtgaagttecgtgaaggagaaccectact
tcaccaaccgcatgagcgtgaacaaccagceccttcaagagcgagaacgacctgtectactacaaggtyg
tacggcttgctggaccagaacatcctggagetgtacttcaacgacggecgacgtcgtgtccaccaacac
ctacttcatgaccaccgggaacgceccctgggctecgtgaacatgacgacgggggtggacaacctgttet
acatcgacaagttccaggtgcgcgaggtcaagTGA

SEQ ID NO: 5
Chlamydomonas reinhardtii TUB2 (B-tub) promoter/5’ UTR

CTTTCTTGCGCTATGACACTTCCAGCAAAAGGTAGGGCGGGCTGCGAGACGGCTTCCCGGCGCTGCAT
GCAACACCGATGATGCTTCGACCCCCCGAAGCTCCTTCGGGGCTGCATGGGCGCTCCGATGCCGCTCC
AGGGCGAGCGCTGTTTAAATAGCCAGGCCCCCGATTGCAAAGACATTATAGCGAGCTACCAAAGCCAT
ATTCAAACACCTAGATCACTACCACTTCTACACAGGCCACTCGAGCTTGTGATCGCACTCCGCTAAGG
GGGCGCCTCTTCCTCTTCGTTTCAGTCACAACCCGCAAAC

SEQ ID NO: 6
Chlorella vulgaris nitrate reductase 3’UTR

GCAGCAGCAGCTCGGATAGTATCGACACACTCTGGACGCTGGTCGTGTGATGGACTGTTGCCGCCACA
CTTGCTGCCTTGACCTGTGAATATCCCTGCCGCTTTTATCAAACAGCCTCAGTGTGTTTGATCTTGTG
TGTACGCGCTTTTGCGAGTTGCTAGCTGCTTGTGCTATTTGCGAATACCACCCCCAGCATCCCCTTCC
CTCGTTTCATATCGCTTGCATCCCAACCGCAACTTATCTACGCTGTCCTGCTATCCCTCAGCGCTGCT
CCTGCTCCTGCTCACTGCCCCTCGCACAGCCTTGGTTTGGGCTCCGCCTGTATTCTCCTGGTACTGCA
ACCTGTAAACCAGCACTGCAATGCTGATGCACGGGAAGTAGTGGGATGGGAACACAAATGGAAAGCTT

SEQ ID NO: 7

Nucleotide sequence of the codon-optimized expression cassette of S.
cerevisiae suc2 gene with C. reinhardtii fB-tubulin promoter/5’UTR
and C. vulgaris nitrate reductase 3’ UTR

CTTTCTTGCGCTATGACACTTCCAGCAAAAGGTAGGGCGGGCTGCGAGACGGCTTCCCGGCGCTGCAT
GCAACACCGATGATGCTTCGACCCCCCGAAGCTCCTTCGGGGCTGCATGGGCGCTCCGATGCCGCTCC
AGGGCGAGCGCTGTTTAAATAGCCAGGCCCCCGATTGCAAAGACATTATAGCGAGCTACCAAAGCCAT
ATTCAAACACCTAGATCACTACCACTTCTACACAGGCCACTCGAGCTTGTGATCGCACTCCGCTAAGG
GGGCGCCTCTTCCTCTTCGTTTCAGTCACAACCCGCAAACGGCGCGCCATGCTGCTGCAGGCCTTCCT
GTTCCTGCTGGCCGGCTTCGCCGCCAAGATCAGCGCCTCCATGACGAACGAGACGTCCGACCGLCLCCLCC
TGGTGCACTTCACCCCCAACAAGGGCTGGATGAACGACCCCAACGGCCTGTGGTACGACGAGAAGGAC
GCCAAGTGGCACCTGTACTTCCAGTACAACCCGAACGACACCGTCTGGGGGACGCCCTTGTTCTGGGG
CCACGCCACGTCCGACGACCTGACCAACTGGGAGGACCAGCCCATCGCCATCGCCCCGAAGCGCAACG
ACTCCGGCGCCTTCTCCGGCTCCATGGTGGTGGACTACAACAACACCTCCGGCTTCTTCAACGACACC
ATCGACCCGCGCCAGCGCTGCGTGGCCATCTGGACCTACAACACCCCGGAGTCCGAGGAGCAGTACAT
CTCCTACAGCCTGGACGGCGGCTACACCTTCACCGAGTACCAGAAGAACCCCGTGCTGGCCGCCAACT
CCACCCAGTTCCGCGACCCGAAGGTCTTCTGGTACGAGCCCTCCCAGAAGTGGATCATGACCGCGGLC
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AAGTCCCAGGACTACAAGATCGAGATCTACTCCTCCGACGACCTGAAGTCCTGGAAGCTGGAGTCCGC
GTTCGCCAACGAGGGCTTCCTCGGCTACCAGTACGAGTGCCCCGGCCTGATCGAGGTCCCCACCGAGC
AGGACCCCAGCAAGTCCTACTGGGTGATGTTCATCTCCATCAACCCCGGCGCCCCGGLCCGGCGGCTLCC
TTCAACCAGTACTTCGTCGGCAGCTTCAACGGCACCCACTTCGAGGCCTTCGACAACCAGTCCCGCGT
GGTGGACTTCGGCAAGGACTACTACGCCCTGCAGACCTTICTTCAACACCGACCCGACCTACGGGAGCG
CCCTGGGCATCGCGTGGGCCTCCAACTGGGAGTACTCCGCCTTCGTGCCCACCAACCCCTGGCGCTCC
TCCATGTCCCTCGTGCGCAAGTTCTCCCTCAACACCGAGTACCAGGCCAACCCGGAGACGGAGCTGAT
CAACCTGAAGGCCGAGCCGATCCTGAACATCAGCAACGCCGGCCCCTGGAGCCGGTTCGCCACCAACA
CCACGTTGACGAAGGCCAACAGCTACAACGTCGACCTGTCCAACAGCACCGGCACCCTGGAGTTCGAG
CTGGTGTACGCCGTCAACACCACCCAGACGATCTCCAAGTCCGTGTTCGCGGACCTCTCCCTCTGGTT
CAAGGGCCTGGAGGACCCCGAGGAGTACCTCCGCATGGGCTTCGAGGTGTCCGCGTCCTCCTTCTTCC
TGGACCGCGGGAACAGCAAGGTGAAGTTCGTGAAGGAGAACCCCTACTTCACCAACCGCATGAGCGTG
AACAACCAGCCCTTCAAGAGCGAGAACGACCTGTCCTACTACAAGGTGTACGGCTTGCTGGACCAGAA
CATCCTGGAGCTGTACTTCAACGACGGCGACGTCGTGTCCACCAACACCTACTTCATGACCACCGGGA
ACGCCCTGGGCTCCGTGAACATGACGACGGGGGTGGACAACCTGTTCTACATCGACAAGTTCCAGGTG
CGCGAGGTCAAGTGACAATTGGCAGCAGCAGCTCGGATAGTATCGACACACTCTGGACGCTGGTCGTG
TGATGGACTGTTGCCGCCACACTTGCTGCCTTGACCTGTGAATATCCCTGCCGCTTTTATCAAACAGC
CTCAGTGTGTTTGATCTTGTGTGTACGCGCTTTTGCGAGTTGCTAGCTGCTTGTGCTATTTGCGAATA
CCACCCCCAGCATCCCCTTCCCTCGTTTCATATCGCTTGCATCCCAACCGCAACTTATCTACGCTGTC
CTGCTATCCCTCAGCGCTGCTCCTGCTCCTGCTCACTGCCCCTCGCACAGCCTTGGTTTGGGCTCCGC
CTGTATTCTCCTGGTACTGCAACCTGTAAACCAGCACTGCAATGCTGATGCACGGGAAGTAGTGGGAT
GGGAACACAAATGGAGGATCC

SEQ ID NO: 8
Prototheca moriformis (UTEX 1435) Amt03 promoter

GGCCGACAGGACGCGCGTCAAAGGTGCTGGTCGTGTATGCCCTGGCCGGCAGGTCGTTGCTGCTGCTG
GTTAGTGATTCCGCAACCCTGATTTTGGCGTCTTATTTTGGCGTGGCAAACGCTGGCGCCCGCGAGCC
GGGCCGGCGGCGATGCGGTGCCCCACGGCTGCCGGAATCCAAGGGAGGCAAGAGCGCCCGGGTCAGTT
GAAGGGCTTTACGCGCAAGGTACAGCCGCTCCTGCAAGGCTGCGTGGTGGAATTGGACGTGCAGGTCC
TGCTGAAGTTCCTCCACCGCCTCACCAGCGGACAAAGCACCGGTGTATCAGGTCCGTGTCATCCACTC
TAAAGAGCTCGACTACGACCTACTGATGGCCCTAGATTCTTCATCAAAAACGCCTGAGACACTTGCCC
AGGATTGAAACTCCCTGAAGGGACCACCAGGGGCCCTGAGTTGTTCCTTCCCCCCGTGGCGAGCTGCC
AGCCAGGCTGTACCTGTGATCGAGGCTGGCGGGAAAATAGGCTTCGTGTGCTCAGGTCATGGGAGGTG
CAGGACAGCTCATGAAACGCCAACAATCGCACAATTCATGTCAAGCTAATCAGCTATTTCCTCTTCAC
GAGCTGTAATTGTCCCAAAATTCTGGTCTACCGGGGGTGATCCTTCGTGTACGGGCCCTTCCCTCAAC
CCTAGGTATGCGCGCATGCGGTCGCCGCGCAACTCGCGCGAGGGCCGAGGGTTTGGGACGGGCCGTCC
CGAAATGCAGTTGCACCCGGATGCGTGGCACCTTTITTTGCGATAATTTATGCAATGGACTGCTCTGCA
AAATTCTGGCTCTGTCGCCAACCCTAGGATCAGCGGCGTAGGATTTCGTAATCATTCGTCCTGATGGG
GAGCTACCGACTACCCTAATATCAGCCCGACTGCCTGACGCCAGCGTCCACTTITTGTGCACACATTCC
ATTCGTGCCCAAGACATTTCATTIGTGGTGCGAAGCGTCCCCAGTTACGCTCACCTGTTTCCCGACCTC
CTTACTGTTCTGTCGACAGAGCGGGCCCACAGGCCGGTCGCAGCC

SEQ ID NO: 9
Chlorella protothecoides (UTEX 250) stearoyl ACP desaturase transit
peptide cDNA sequence codon optimized for expression in P.

moriformis.

ACTAGTATGGCCACCGCATCCACTTTCTCGGCGTTCAATGCCCGCTGCGGCGACCTGCGTCGCTCGGC
GGGCTCCGGGCCCCGGCGCCCAGCGAGGCCCCTCCCCGTGCGLCGGGLCGLGLL

SEQ ID NO: 10

Cuphea wrightii FatB2 thioesterase nucleic acid sequence; Gen Bank
Accession No. U56104

390



ATGGTGGTGGCCGCCGCCGCCAGCAGCGCCTTCTTCCCCGTGCCCGCCCCCCGCCCCACCCCCAAGLCC
CGGCAAGTTCGGCAACTGGCCCAGCAGCCTGAGCCAGCCCTTCAAGCCCAAGAGCAACCCCAALCGGLCC
GCTTCCAGGTGAAGGCCAACGTGAGCCCCCACGGGCGCGCCCCCAAGGCCAACGGCAGCGCCGTGAGC
CTGAAGTCCGGCAGCCTGAACACCCTGGAGGACCCCCCCAGCAGCCCCCCCCCCCGCACCTTCCTGAA
CCAGCTGCCCGACTGGAGCCGCCTGCGCACCGCCATCACCACCGTGTTCGTGGCCGCCGAGAAGCAGT
TCACCCGCCTGGACCGCAAGAGCAAGCGCCCCGACATGCTGGTGGACTGGTTCGGCAGCGAGACCATC
GTGCAGGACGGCCTGGTGTTCCGCGAGCGCTTCAGCATCCGCAGCTACGAGATCGGCGCCGACCGCAC
CGCCAGCATCGAGACCCTGATGAACCACCTGCAGGACACCAGCCTGAACCACTGCAAGAGCGTGGGLCC
TGCTGAACGACGGCTTCGGCCGCACCCCCGAGATGTGCACCCGCGACCTGATCTGGGTGCTGACCAAG
ATGCAGATCGTGGTGAACCGCTACCCCACCTGGGGCGACACCGTGGAGATCAACAGCTGGTTCAGCCA
GAGCGGCAAGATCGGCATGGGCCGCGAGTGGCTGATCAGCGACTGCAACACCGGCGAGATCCTGGTGC
GCGCCACCAGCGCCTGGGCCATGATGAACCAGAAGACCCGCCGCTTCAGCAAGCTGCCCTGCGAGGTG
CGCCAGGAGATCGCCCCCCACTTCGTGGACGCCCCCCCCGTGATCGAGGACAACGACCGCAAGCTGCA
CAAGTTCGACGTGAAGACCGGCGACAGCATCTGCAAGGGCCTGACCCCCGGCTGGAACGACTTCGACG
TGAACCAGCACGTGAGCAACGTGAAGTACATCGGCTGGATTCTGGAGAGCATGCCCACCGAGGTGCTG
GAGACCCAGGAGCTGTGCAGCCTGACCCTGGAGTACCGCCGCGAGTGCGGCCGCGAGAGCGTGGTGGA
GAGCGTGACCAGCATGAACCCCAGCAAGGTGGGCGACCGCAGCCAGTACCAGCACCTGCTGCGCCTGG
AGGACGGCGCCGACATCATGAAGGGCCGCACCGAGTGGCGCCCCAAGAACGCCGGCACCAACLCGLGLC
ATCAGCACCTGA

SEQ ID NO: 11
Cuphea wrightii FatB2 thioesterase amino acid sequence; Gen Bank
Accession No. U56104

MVVAAAASSAFFPVPAPRPTPKPGKEGNWPSSLSQPFKPKSNPNGRFQVKANVSPHPKANGSAVSLKS
GSLNTLEDPPSSPPPRTFLNQLPDWSRLRTAITTVEVAAEKQF TRLDRKSKRPDMLVDWEGSETIVQD
GLVFRERFSIRSYEIGADRTASIETLMNHLODTSLNHCKSVGLLNDGFGRTPEMCTRDLIWVLTKMOI
VVNRYPTWGDTVEINSWESQSGKIGMGREWLISDCNTGEILVRATSAWAMMNQKTRRE SKLPCEVRQE
IAPHFVDAPPVIEDNDRKLHKEDVKTGDSICKGLTPGWNDEDVNQHVSNVKYIGWILESMPTEVLETQ
ELCSLTLEYRRECGRESVVESVTSMNPSKVGDRSQYQHLLRLEDGADIMKGRTEWRPKNAGTNRAIST

SEQ ID NO: 12
Codon-optimized coding region of Cocus nucifera Cl2:0-preferring
LPAAT from pSz2046

ATGGACGCCTCCGGCGCCTCCTCCTTCCTGCGCGGCCGCTGCCTGGAGTCCTGCTTCAAGGCCTCCTT
CGGCTACGTAATGTCCCAGCCCAAGGACGCCGCCGGCCAGCCCTCCCGCCGCCCCGCCGACGCCGACG
ACTTCGTGGACGACGACCGCTGGATCACCGTGATCCTGTCCGTGGTGCGCATCGCCGCCTGCTTCCTG
TCCATGATGGTGACCACCATCGTGTGGAACATGATCATGCTGATCCTGCTGCCCTGGCCCTACGCCCG
CATCCGCCAGGGCAACCTGTACGGCCACGTGACCGGCCGCATGCTGATGTGGATTCTGGGCAACCCCA
TCACCATCGAGGGCTCCGAGTTCTCCAACACCCGCGCCATCTACATCTGCAACCACGCCTCCCTGGTG
GACATCTTCCTGATCATGTGGCTGATCCCCAAGGGCACCGTGACCATCGCCAAGAAGGAGATCATCTG
GTATCCCCTGTTCGGCCAGCTGTACGTGCTGGCCAACCACCAGCGCATCGACCGCTCCAACCCCTCCG
CCGCCATCGAGTCCATCAAGGAGGTGGCCCGCGCCGTGGTGAAGAAGAACCTGTCCCTGATCATCTTC
CCCGAGGGCACCCGCTCCAAGACCGGCCGCCTGCTGCCCTTCAAGAAGGGCTTCATCCACATCGCCCT
CCAGACCCGCCTGCCCATCGTGCCGATGGTGCTGACCGGCACCCACCTGGCCTGGCGCAAGAACTCCC
TGCGCGTGCGCCCCGCCCCCATCACCGTGAAGTACTTCTCCCCCATCAAGACCGACGACTGGGAGGAG
GAGAAGATCAACCACTACGTGGAGATGATCCACGCCCTGTACGTGGACCACCTGCCCGAGTCCCAGAA
GCCCCTGGTGTCCAAGGGCCGCGACGCCTCCGGCCGCTCCAACTCCTGA

SEQ ID NO: 13
pLoop 5’ genomic donor sequence
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gctecttecgetaacggaggtctgtcaccaaatggacceegtctattgegggaaaccacggegatggeac
gtttcaaaacttgatgaaatacaatattcagtatgtcgecgggcggegacggecggggagetgatgtege
gctgggtattgcttaatcgccagettegeccecegtettggegecgaggegtgaacaagecgaccgatgt
gcacgagcaaatcctgacactagaagggctgactcgececcggecacggectgaattacacaggcttgcaaa
aataccagaatttgcacgcaccgtattcgeggtattttgttggacagtgaatagecgatgeggcaatgyg
cttgtggcgttagaaggtgcgacgaaggtggtgccaccactgtgecagecagtectggeggetcececag
ggccceccgatcaagagccaggacatccaaactacccacagecatcaacgececggectatactegaacce
cacttgcactctgcaatggtatgggaaccacggggcagtcttgtgtgggtecgegectatecgeggtegyg
cgaagaccgggaaggtacc

SEQ ID NO: 14
pLoop 3’ genomic donor sequence

gagctcagcggcgacggtcctgctaccgtacgacgttgggcacgeccatgaaagtttgtataccgage
ttgttgagcgaactgcaagcgcggctcaaggatacttgaactectggattgatatecggteccaataatyg
gatggaaaatccgaacctcgtgcaagaactgagcaaacctcegttacatggatgecacagtegecagtece
aatgaacattgaagtgagcgaactgttcgectteggtggcagtactactcaaagaatgagectgetgtta
aaaatgcactctcecgttcectctcaagtgagtggcagatgagtgetcacgecttgecacttegetgececgtyg
tcatgccctgegeeccaaaatttgaaaaaagggatgagattattgggecaatggacgacgtegtegete
cgggagtcaggaccggcggaaaataagaggcaacacactcegettettagetettee

SEQ ID NO: 15
NeoR expression cassette including C. reinhardtii p-tubulin
promoter/5’UTR and C. vulgaris nitrate reductase 3’ UTR

ctttcttgecgctatgacacttccagcaaaaggtagggcgggctgegagacggettceceecggegetgeat
gcaacaccgatgatgcttcgaccceccgaagetectteggggetgecatgggegetecgatgeecgeted
agggcgagcgctgtttaaatagccaggecccccgattgcaaagacattatagecgagctaccaaageeat
attcaaacacctagatcactaccacttctacacaggccactcgagettgtgategecactecgetaagy
gggcgcctcttcctettegtttcagtcacaacccgcaaadtctagaatatcaATGatcgagcaggacy
gcctccacgeccggctcceccccgecgectgggtggagegectgttcggetacgactgggeccagecagace
atcggctgctccgacgeccgceccgtgtteccgectgteccgeccagggecgeccegtgetgttegtgaagac
cgacctgtccggegccectgaacgagectgcaggacgaggecgeccgectgtectggctggecaccaccyg
gcgtgccctgegecgecgtgctggacgtggtgaccgaggeccggecgegactggetgctgectgggegag
gtgcccggccaggacctgctgtcctecccacctggeccececgecgagaaggtgtecatcatggecgacge
catgcgccgcecctgcacaccctggaccccgecacctgeeccttcgaccaccaggecaagecacegeateyg
agcgcgcccgcecacccgecatggaggecggectggtggaccaggacgacctggacgaggagcaccaggge
ctggcccececgeccgagetgttecgeeccgectgaaggeccgecatgecccgacggegaggacctggtggtgac
ccacggcgacgcctgectgceccaacatcatggtggagaacggeccgettctecggcttcatcgactgeg
gccgecctgggegtggccgaccgctaccaggacatcgeecctggecacccgecgacatcgecgaggagetg
ggcggcgagtgggecgaccgcttcctggtgectgtacggecat cgeccgecceccgactcccagegeat cge
cttctaccgcecctgctggacgagttcettcTGAcaattggecagcagcagetcggatagtategacacact
ctggacgctggtegtgtgatggactgttgecgecacacttgetgecttgacctgtgaatatececctgec
gcttttatcaaacagcctcagtgtgtttgatcttgtgtgtacgegettttgegagttgetagetgett
gtgctatttgcgaataccaccecccagecatceccecettecectegtttecatategettgecateccaaccgea
acttatctacgctgtcctgctatcectcagegetgectectgetectgetecactgeccetegeacagec
ttggtttgggctcegectgtattctectggtactgecaacctgtaaaccagecactgcecaatgetgatgea
cgggaagtagtgggatgggaacacaaatggaggatcce

SEQ ID NO: 16
Cocos nucifera l—-acyl-sn—-glycerol-3-phosphate acyltransferase
(LPAAT)

MDASGASSFLRGRCLESCFKASEFGYVMSQPKDAAGOQPSRRPADADDEVDDDRWITVILSV
VRIAACFLSMMVTTIVWNMIMLILLPWPYARIRQGNLYGHVTGRMLMWILGNPITIEGSE

392



FSNTRAIYICNHASLVDIFLIMWLIPKGTIVTIAKKEITIWYPLFGOLYVLANHQRIDRSNP
SAATESTKEVARAVVKKNLSLITFPEGTRSKTGRLLPFKKGF IHIALQTRLPIVPMVLTG
THLAWRKNSLRVRPAPITVKYEFSPIKTDDWEEEKINHYVEMIHALYVDHLPESQKPLVSK
GRDASGRSNS

SEQ ID NO: 17
PSZ1500

GGGCTGGTCTGAATCCTTCAGGCGGGTGTTACCCGAGAAAGAAAGGGTGCCGATTTCAAAGCAGACCC
ATGTGCCGGGCCCTGTGGCCTGTGTTGGCGCCTATGTAGTCACCCCCCCTCACCCAATTGTCGCCAGT
TTGCGCACTCCATAAACTCAAAACAGCAGCTTCTGAGCTGCGCTGTTCAAGAACACCTCTGGGGTTTG
CTCACCCGCGAGGTCGACGCCCAGCATGGCTATCAAGACGAACAGGCAGCCTGTGGAGAAGCCTCCGT
TCACGATCGGGACGCTGCGCAAGGCCATCCCCGCGCACTGTTTCGAGCGCTCGGCGCTTCGTAGCAGC
ATGTACCTGGCCTTTGACATCGCGGTCATGTCCCTGCTCTACGTCGCGTCGACGTACATCGACCCTGC
ACCGGTGCCTACGTGGGTCAAGTACGGCATCATGTGGCCGCTCTACTGGTTCTTCCAGGTGTGTTTGA
GGGTTTTGGTTGCCCGTATTGAGGTCCTGGTGGCGCGCATGCGAGGAGAAGGCGCCTGTCCCGCTGACC
CCCCCGGCTACCCTCCCGGCACCTTCCAGGGCGCCTTCGGCACGGGTGTCTGGGTGTGCGCGCACGAG
TGCGGCCACCAGGCCTTTTCCTCCAGCCAGGCCATCAACGACGGCGTGGGCCTGGTGTTCCACAGCCT
GCTGCTGGTGCCCTACTACTCCTGGAAGCACTCGCACCGGGTACCCTTTCTTIGCGCTATGACACTTCC
AGCAAAAGGTAGGGCGGGCTGCGAGACGGCTTCCCGGCGCTGCATGCAACACCGATGATGCTTCGACC
CCCCGAAGCTCCTTCGGGGCTGCATGGGCGCTCCGATGCCGCTCCAGGGCGAGCGCTGTTTAAATAGC
CAGGCCCCCGATTGCAAAGACATTATAGCGAGCTACCAAAGCCATATTCAAACACCTAGATCACTACC
ACTTCTACACAGGCCACTCGAGCTTGTGATCGCACTCCGCTAAGGGGGCGCCTCTTCCTCTTCGTTTC
AGTCACAACCCGCAAACTCTAGAATATCAATGCTGCTGCAGGCCTTCCTGTTCCTGCTGGCCGGCTTC
GCCGCCAAGATCAGCGCCTCCATGACGAACGAGACGTCCGACCGCCCCCTGGTGCACTTCACCCCCAA
CAAGGGCTGGATGAACGACCCCAACGGCCTGTGGTACGACGAGAAGGACGCCAAGTGGCACCTGTACT
TCCAGTACAACCCGAACGACACCGTCTGGGGGACGCCCTTGTTCTGGGGCCACGCCACGTCCGACGAC
CTGACCAACTGGGAGGACCAGCCCATCGCCATCGCCCCGAAGCGCAACGACTCCGGCGCCTTCTCCGEG
CTCCATGGTGGTGGACTACAACAACACCTCCGGCTTCTTCAACGACACCATCGACCCGCGCCAGCGLT
GCGTGGCCATCTGGACCTACAACACCCCGGAGTCCGAGGAGCAGTACATCTCCTACAGCCTGGACGGC
GGCTACACCTTCACCGAGTACCAGAAGAACCCCGTGCTGGCCGCCAACTCCACCCAGTTCCGCGACCC
GAAGGTCTTCTGGTACGAGCCCTCCCAGAAGTGGATCATGACCGCGGCCAAGTCCCAGGACTACAAGA
TCGAGATCTACTCCTCCGACGACCTGAAGTCCTGGAAGCTGGAGTCCGCGTTCGCCAACGAGGGCTTC
CTCGGCTACCAGTACGAGTGCCCCGGCCTGATCGAGGTCCCCACCGAGCAGGACCCCAGCAAGTCCTA
CTGGGTGATGTTCATCTCCATCAACCCCGGCGCCCCGGCCGGCGGCTCCTTCAACCAGTACTTCGTCG
GCAGCTTCAACGGCACCCACTTCGAGGCCTTCGACAACCAGTCCCGCGTGGTGGACTTCGGCAAGGAC
TACTACGCCCTGCAGACCTTCTTCAACACCGACCCGACCTACGGGAGCGCCCTGGGCATCGCGTGGGLC
CTCCAACTGGGAGTACTCCGCCTTCGTGCCCACCAACCCCTGGCGCTCCTCCATGTCCCTCGTGCGCA
AGTTCTCCCTCAACACCGAGTACCAGGCCAACCCGGAGACGGAGCTGATCAACCTGAAGGCCGAGCCG
ATCCTGAACATCAGCAACGCCGGCCCCTGGAGCCGGTTCGCCACCAACACCACGTTGACGAAGGCCAA
CAGCTACAACGTCGACCTGTCCAACAGCACCGGCACCCTGGAGTTCGAGCTGGTGTACGCCGTCAACA
CCACCCAGACGATCTCCAAGTCCGTGTTCGCGGACCTCTCCCTCTGGTTCAAGGGCCTGGAGGACCCC
GAGGAGTACCTCCGCATGGGCTTCGAGGTGTCCGCGTCCTCCTTCTTCCTGGACCGCGGGAACAGCAA
GGTGAAGTTCGTGAAGGAGAACCCCTACTTCACCAACCGCATGAGCGTGAACAACCAGCCCTTCAAGA
GCGAGAACGACCTGTCCTACTACAAGGTGTACGGCTTGCTGGACCAGAACATCCTGGAGCTGTACTTC
AACGACGGCGACGTCGTGTCCACCAACACCTACTTCATGACCACCGGGAACGCCCTGGGCTCCGTGAA
CATGACGACGGGGGTGGACAACCTGTTCTACATCGACAAGTTCCAGGTGCGCGAGGTCAAGTGACAAT
TGGCAGCAGCAGCTCGGATAGTATCGACACACTCTGGACGCTGGTCGTGTGATGGACTGTTGCCGCCA
CACTTGCTGCCTTGACCTGTGAATATCCCTGCCGCTTTTATCAAACAGCCTCAGTGTGTTTGATCTTG
TGTGTACGCGCTTTTGCGAGTTGCTAGCTGCTTGTGCTATTTGCGAATACCACCCCCAGCATCCCCTT
CCCTCGTTTCATATCGCTTGCATCCCAACCGCAACTTATCTACGCTGTCCTGCTATCCCTCAGCGCTG
CTCCTGCTCCTGCTCACTGCCCCTCGCACAGCCTTGGTTTGGGCTCCGCCTGTATTCTCCTGGTACTG
CAACCTGTAAACCAGCACTGCAATGCTGATGCACGGGAAGTAGTGGGATGGGAACACAAATGGAGGAT
CCCGCGTCTCGAACAGAGCGCGCAGAGGAACGCTGAAGGTCTCGCCTCTGTCGCACCTCAGCGCGGCA
TACACCACAATAACCACCTGACGAATGCGCTTGGTTCTTCGTCCATTAGCGAAGCGTCCGGTTCACAC
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ACGTGCCACGTTGGCGAGGTGGCAGGTGACAATGATCGGTGGAGCTGATGGTCGAAACGTTCACAGCC
TAGGGATATCGAATTCGGCCGACAGGACGCGCGTCAAAGGTGCTGGTCGTGTATGCCCTGGCCGGCAG
GTCGTTGCTGCTGCTGGTTAGTGATTCCGCAACCCTGATTTTGGCGTCTTATTTTGGCGTGGCAAACG
CTGGCGCCCGCGAGCCGGGCCGGCGGCGATGCGGTGCCCCACGGCTGCCGGAATCCAAGGGAGGCAAG
AGCGCCCGGGTCAGTTGAAGGGCTTTACGCGCAAGGTACAGCCGCTCCTGCAAGGCTGCGTGGTGGAA
TTGGACGTGCAGGTCCTGCTGAAGTTCCTCCACCGCCTCACCAGCGGACAAAGCACCGGTGTATCAGG
TCCGTGTCATCCACTCTAAAGAACTCGACTACGACCTACTGATGGCCCTAGATTCTTCATCAAAAACG
CCTGAGACACTTGCCCAGGATTGAAACTCCCTGAAGGGACCACCAGGGGCCCTGAGTTGTTCCTTCCC
CCCGTGGCGAGCTGCCAGCCAGGCTGTACCTGTGATCGAGGCTGGCGGGAAAATAGGCTTCGTGTGCT
CAGGTCATGGGAGGTGCAGGACAGCTCATGAAACGCCAACAATCGCACAATTCATGTCAAGCTAATCA
GCTATTTCCTCTTCACGAGCTGTAATTGTCCCAAAATTCTGGTCTACCGGGGGTGATCCTTCGTGTAC
GGGCCCTTCCCTCAACCCTAGGTATGCGCGCATGCGGTCGCCGCGCAACTCGCGCGAGGGCCGAGGGT
TTGGGACGGGCCGTCCCGAAATGCAGTTGCACCCGGATGCGTGGCACCTTTTTTGCGATAATTTATGC
AATGGACTGCTCTGCAAAATTCTGGCTCTGTCGCCAACCCTAGGATCAGCGGCGTAGGATTTCGTAAT
CATTCGTCCTGATGGGGAGCTACCGACTACCCTAATATCAGCCCGACTGCCTGACGCCAGCGTCCACT
TTTGTGCACACATTCCATTCGTGCCCAAGACATTTCATTGTGGTGCGAAGCGTCCCCAGTTACGCTCA
CCTGTTTCCCGACCTCCTTACTGTTCTGTCGACAGAGCGGGCCCACAGGCCGGTCGCAGCCACTAGTA
TGGCCACCGCATCCACTTTCTCGGCGTTCAATGCCCGCTGCGGCGACCTGCGTCGCTCGGCGGGCTCC
GGGCCCCGGCGCCCAGCGAGGCCCCTCCCCGTGCGCGGGCGCGCCGCCACCGGCGAGCAGCCCTCCGEG
CGTGGCCTCCCTGCGCGAGGCCGACAAGGAGAAGTCCCTGGGCAACCGCCTGCGCCTGGGCTCCCTGA
CCGAGGACGGCCTGTCCTACAAGGAGAAGTTCGTGATCCGCTGCTACGAGGTGGGCATCAACAAGACC
GCCACCATCGAGACCATCGCCAACCTGCTGCAGGAGGTGGGCGGCAACCACGCCCAGGGCGTGGGCTT
CTCCACCGACGGCTTCGCCACCACCACCACCATGCGCAAGCTGCACCTGATCTGGGTGACCGCCCGCA
TGCACATCGAGATCTACCGCTACCCCGCCTGGTCCGACGTGATCGAGATCGAGACCTGGGTGCAGGGC
GAGGGCAAGGTGGGCACCCGCCGCGACTGGATCCTGAAGGACTACGCCAACGGCGAGGTGATCGGCCG
CGCCACCTCCAAGTGGGTGATGATGAACGAGGACACCCGCCGCCTGCAGAAGGTGTCCGACGACGTGC
GCGAGGAGTACCTGGTGTTCTGCCCCCGCACCCTGCGCCTGGCCTTCCCCGAGGAGAACAACAACTCC
ATGAAGAAGATCCCCAAGCTGGAGGACCCCGCCGAGTACTCCCGCCTGGGCCTGGTGCCCCGCCGLCTC
CGACCTGGACATGAACAAGCACGTGAACAACGTGACCTACATCGGCTGGGCCCTGGAGTCCATCCCCC
CCGAGATCATCGACACCCACGAGCTGCAGGCCATCACCCTGGACTACCGCCGCGAGTGCCAGCGCGAC
GACATCGTGGACTCCCTGACCTCCCGCGAGCCCCTGGGCAACGCCGCCGGCGTGAAGTTCAAGGAGAT
CAACGGCTCCGTGTCCCCCAAGAAGGACGAGCAGGACCTGTCCCGCTTCATGCACCTGCTGCGCTCCG
CCGGCTCCGGCCTGGAGATCAACCGCTGCCGCACCGAGTGGCGCAAGAAGCCCGCCAAGCGCATGGAC
TACAAGGACCACGACGGCGACTACAAGGACCACGACATCGACTACAAGGACGACGACGACAAGTGAAT
CGATAGATCTCTTAAGGCAGCAGCAGCTCGGATAGTATCGACACACTCTGGACGCTGGTCGTGTGATG
GACTGTTGCCGCCACACTTGCTGCCTTGACCTGTGAATATCCCTGCCGCTTTTATCAAACAGCCTCAG
TGTGTTTGATCTTGTGTGTACGCGCTTTTGCGAGTTGCTAGCTGCTTGTGCTATTTGCGAATACCACC
CCCAGCATCCCCTTCCCTCGTTTCATATCGCTTGCATCCCAACCGCAACTTATCTACGCTGTCCTGCT
ATCCCTCAGCGCTGCTCCTGCTCCTGCTCACTGCCCCTCGCACAGCCTTGGTTTGGGCTCCGCCTGTA
TTCTCCTGGTACTGCAACCTGTAAACCAGCACTGCAATGCTGATGCACGGGAAGTAGTGGGATGGGAA
CACAAATGGAAAGCTTAATTAAGAGCTCCCGCCACCACTCCAACACGGGGTGCCTGGACAAGGACGAG
GTGTTTGTGCCGCCGCACCGCGCAGTGGCGCACGAGGGCCTGGAGTGGGAGGAGTGGCTGCCCATCCG
CATGGGCAAGGTGCTGGTCACCCTGACCCTGGGCTGGCCGCTGTACCTCATGTTCAACGTCGCCTCGC
GGCCGTACCCGCGCTTCGCCAACCACTTTGACCCGTGGTCGCCCATCTTCAGCAAGCGCGAGCGCATC
GAGGTGGTCATCTCCGACCTGGCGCTGGTGGCGGTGCTCAGCGGGCTCAGCGTGCTGGGCCGCACCAT
GGGCTGGGCCTGGCTGGTCAAGACCTACGTGGTGCCCTACCTGATCGTGAACATGTGGCTCGTGCTCA
TCACGCTGCTCCAGCACACGCACCCGGCGCTGCCGCACTACTTCGAGAAGGACTGGGACTGGCTGCGC
GGCGCCATGGCCACCGTGGACCGCTCCATGGGCCCGCCCTTCATGGACAACATCCTGCACCACATCTC
CGACACCCACGTGCTGCACCACCTCTTCAGCACCATCCCGCACTACCACGCCGAGGAGGCCTCCGLCCG
CCATCAGGCCCATCCTGGGCAAGTACTACCAGTCCGACAGCCGCTGGGTCGGCCGCGCCCTGTGGGAG
GACTGGCGCGACTGCCGCTACGTCGTCCCGGACGCGCCCGAGGACGACTCCGCGCTCTGGTTCCACAA
GTGAGTGAGTGA

SEQ ID NO: 18
5’ FADc genomic region donor DNA
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GGGCTGGTCTGAATCCTTCAGGCGGGTGTTACCCGAGAAAGAAAGGGTGCCGATTTCAAAGCAGACCC
ATGTGCCGGGCCCTGTGGCCTGTGTTGGCGCCTATGTAGTCACCCCCCCTCACCCAATTGTCGCCAGT
TTGCGCACTCCATAAACTCAAAACAGCAGCTTCTGAGCTGCGCTGTTCAAGAACACCTCTGGGGTTTG
CTCACCCGCGAGGTCGACGCCCAGCATGGCTATCAAGACGAACAGGCAGCCTGTGGAGAAGCCTCCGT
TCACGATCGGGACGCTGCGCAAGGCCATCCCCGCGCACTGTTTCGAGCGCTCGGCGCTTCGTAGCAGC
ATGTACCTGGCCTTTGACATCGCGGTCATGTCCCTGCTCTACGTCGCGTCGACGTACATCGACCCTGC
ACCGGTGCCTACGTGGGTCAAGTACGGCATCATGTGGCCGCTCTACTGGTTCTTCCAGGTGTGTTTGA
GGGTTTTGGTTGCCCGTATTGAGGTCCTGGTGGCGCGCATGCGAGGAGAAGGCGCCTGTCCCGCTGACC
CCCCCGGCTACCCTCCCGGCACCTTCCAGGGCGCCTTCGGCACGGGTGTCTGGGTGTGCGCGCACGAG
TGCGGCCACCAGGCCTTTTCCTCCAGCCAGGCCATCAACGACGGCGTGGGCCTGGTGTTCCACAGCCT
GCTGCTGGTGCCCTACTACTCCTGGAAGCACTCGCACCG

SEQ ID NO: 19
3’ FADc genomic region donor DNA

CCGCCACCACTCCAACACGGGGTGCCTGGACAAGGACGAGGTGTTTGTGCCGCCGCACCGCGCAGTGG
CGCACGAGGGCCTGGAGTGGGAGGAGTGGCTGCCCATCCGCATGGGCAAGGTGCTGGTCACCCTGACC
CTGGGCTGGCCGCTGTACCTCATGTTCAACGTCGCCTCGCGGCCGTACCCGCGCTTCGCCAACCACTT
TGACCCGTGGTCGCCCATCTTCAGCAAGCGCGAGCGCATCGAGGTGGTCATCTCCGACCTGGCGCTGG
TGGCGGTGCTCAGCGGGCTCAGCGTGCTGGGCCGCACCATGGGCTGGGCCTGGCTGGTCAAGACCTAC
GTGGTGCCCTACCTGATCGTGAACATGTGGCTCGTGCTCATCACGCTGCTCCAGCACACGCACCCGGL
GCTGCCGCACTACTTCGAGAAGGACTGGGACTGGCTGCGCGGCGCCATGGCCACCGTGGACCGCTCCA
TGGGCCCGCCCTTCATGGACAACATCCTGCACCACATCTCCGACACCCACGTGCTGCACCACCTCTTC
AGCACCATCCCGCACTACCACGCCGAGGAGGCCTCCGCCGCCATCAGGCCCATCCTGGGCAAGTACTA
CCAGTCCGACAGCCGCTGGGTCGGCCGCGCCCTGTGGGAGGACTGGCGCGACTGCCGCTACGTCGTCC
CGGACGCGCCCGAGGACGACTCCGCGCTCTGGTTCCACAAGTGAGTGAGTGA

SEQ ID NO: 20
5’ donor DNA sequence of Prototheca moriformis FATAl knockout
homologous recombination targeting construct

GCTCTTCGGAGTCACTGTGCCACTGAGTTCGACTGGTAGCTGAATGGAGTCGCTGCTCCACTAAACGA
ATTGTCAGCACCGCCAGCCGGCCGAGGACCCGAGTCATAGCGAGGGTAGTAGCGCGCCATGGCACCGA
CCAGCCTGCTTGCCAGTACTGGCGTCTCTTCCGCTTCTCTGTGGTCCTCTGCGCGCTCCAGCGCGTGC
GCTTTTCCGGTGGATCATGCGGTCCGTGGCGCACCGCAGCGGCCGCTGCCCATGCAGCGCCGCTGCTT
CCGAACAGTGGCGGTCAGGGCCGCACCCGCGGTAGCCGTCCGTCCGGAACCCGCCCAAGAGTTTTGGG
AGCAGCTTGAGCCCTGCAAGATGGCGGAGGACAAGCGCATCTTCCTGGAGGAGCACCGGTGCGTGGAG
GTCCGGGGCTGACCGGCCGTCGCATTCAACGTAATCAATCGCATGATGATCAGAGGACACGAAGTCTT
GGTGGCGGTGGCCAGAAACACTGTCCATTGCAAGGGCATAGGGATGCGTTCCTTCACCTCTCATTTICT
CATTTCTGAATCCCTCCCTGCTCACTCTTTCTCCTCCTCCTTCCCGTTCACGCAGCATTCGGGGTACC

SEQ ID NO: 21
3’ donor DNA sequence of Prototheca moriformis FATAl knockout
homologous recombination targeting construct

GACAGGGTGGTTGGCTGGATGGGGAAACGCTGGTCGCGGGATTCGATCCTGCTGCTTATATCCTCCCT
GGAAGCACACCCACGACTCTGAAGAAGAAAACGTGCACACACACAACCCAACCGGCCGAATATTTGCT
TCCTTATCCCGGGTCCAAGAGAGACTGCGATGCCCCCCTCAATCAGCATCCTCCTCCCTGCCGCTTCA
ATCTTCCCTGCTTGCCTGCGCCCGCGGTGCGCCGTCTGCCCGCCCAGTCAGTCACTCCTGCACAGGCC
CCTTGTGCGCAGTGCTCCTGTACCCTTTACCGCTCCTTCCATTCTGCGAGGCCCCCTATTGAATGTAT
TCGTTGCCTGTGTGGCCAAGCGGGCTGCTGGGCGCGCCGCCGTCGGGCAGTGCTCGGCGACTTTGGCG
GAAGCCGATTGTTCTTCTGTAAGCCACGCGCTTGCTGCTTTGGGAAGAGAAGGGGGGGGGTACTGAAT
GGATGAGGAGGAGAAGGAGGGGTATTGGTATTATCTGAGTTGGGTGAAGAGC
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SEQ ID NO: 22
Chlorella protothecoides actin promoter/5’UTR

agtttaggtccagcgtcecgtggggggggacgggectgggagettgggecgggaagggcaagacgatgea
gtceccectectggggagtcacagecgactgtgtgtgttgcactgtgecggeccgecageactcacacgcaaaa

tgcctggccgacaggcaggcecctgtecagtgecaacatccacggteecctectecatcaggectecacettyget
cattgacataacggaatgcgtaccgctcetttcagatctgtecatccagagaggggagecaggcectceecca
ccgacgctgtcaaacttgcttectgeccaaccgaaaacattattgtttgagggggggggggggggggc
agattgcatggcgggatatctecgtgaggaacatcactgggacactgtggaacacagtgagtgcagtat
gcagagcatgtatgctaggggtcagecgcaggaagggggectttccecagteteccatgecactgecaceyg
tatccacgactcaccaggaccagcttettgatcggettecgeteccgtggacaccagtgtgtagecte
tggactccaggtatgcgtgcaccgcaaaggecagecgategtgecgattecctggggtggaggatatga
gtcagccaacttggggctcagagtgcacactggggcacgatacgaaacaacatctacaccgtgtecte
catgctgacacaccacagcttcecgetccacctgaatgtgggegecatgggeccgaatcacagecaatgtce
gctgctgccataatgtgatccagaccctcetecgeccagatgecgageggategtgggegetgaataga
ttcctgtttegatcactgtttgggtectttecttttegteteggatgegegtctecgaaacaggetgeyg
tcgggettteggatceccttttgetecectecegtecaccatectgegegegggecaagttgettgacecctgyg
gctgtaccagggttggagggtattaccgecgtcaggccattceccageccggattcaattcaaagtectgyg
gccaccaccctcegecgetectgtectgatcactecacattegtgecatacactacgttcaagtectgate
caggcgtgtctecgggacaaggtgtgcttgagtttgaatctcaaggaccecactecagecacagetgetgg
ttgaccccgecctegeaa

SEQ ID NO: 23

AtTHIC expression cassette comprising Chlorella protothecoides actin
promoter/5'UTR, Arabidopsis thaliana THIC protein coding sequence
codon—-optimized for expression in Prototheca moriformis, and
Chlorella vulgaris nitrate reductase 3’ UTR

agtttaggtccagcgteccecgtggggggggacgggectgggagettgggecgggaagggcaagacgatgea
gtceccectectggggagtcacagecgactgtgtgtgttgcactgtgecggeccgecagecactcacacgcaaaa

tgcctggccgacaggcaggcecctgtecagtgecaacatccacggteecctectecatcaggectecacettget
cattgacataacggaatgcgtaccgctcetttcagatctgtecatccagagaggggagcaggcectceecca
ccgacgctgtcaaacttgcttectgeccaaccgaaaacattattgtttgagggggggggggggggggc
agattgcatggcgggatatctecgtgaggaacatcactgggacactgtggaacacagtgagtgcagtat
gcagagcatgtatgctaggggtcagecgcaggaagggggectttccecagteteccatgecactgecaceyg
tatccacgactcaccaggaccagcttettgatcggettecgecteccgtggacaccagtgtgtagecte
tggactccaggtatgcgtgcaccgcaaaggecagecgategtgecgattecectggggtggaggatatga
gtcagccaacttggggctcagagtgcacactggggcacgatacgaaacaacatctacaccgtgtcecete
catgctgacacaccacagcttcecgetccacctgaatgtgggegecatgggeccgaatcacagecaatgtce
gctgctgccataatgtgatccagaccctcetecgeccagatgecgageggatecgtgggegetgaataga
ttcctgtttegatcactgtttgggtectttecttttegteteggatgegegtctegaaacaggetgeyg
tcgggettteggatceccttttgetecectecegtecaccatectgegegegggecaagttgettgacecectgyg
gctgtaccagggttggagggtattaccgecgtcaggccattceccageccggattcaattcaaagtectgyg
gccaccaccctcegecgetectgtectgatcactecacattegtgecatacactacgttcaagtectgate
caggcgtgtctecgggacaaggtgtgcttgagtttgaatctcaaggaccecactceccagecacagetgetgg
ttgaccccgecctegecaatctagaATGgecgegtcecgtccactgecaccctgatgtcegtggtctgeaa
caacaagaaccactccgcccgecccaagctgeccaactcecteecctgectgeccggecttecgacgtggtgg
tccaggcecgcggecacccgcttcaagaaggagacgacgaccacccgegecacgetgacgttcecgaceccece
cccacgaccaactccgagcgegceccaagcagecgecaagecacaccatcgaccectectcececcgactteca
gcccatcccectecttcgaggagtgcettccccaagtccacgaaggagecacaaggaggtggtgcacgagg
agtccggccacgtectgaaggtgcececttccgecgegtgecacctgtcecggeggegageccgecttecgac
aactacgacacgtccggcceccccagaacgtcaacgeccacatcggectggcgaagetgegecaaggagtg
gatcgaccgccgcgagaagctgggcacgececgetacacgcagatgtactacgecgaagecagggecatcea
tcacggaggagatgctgtactgcgcgacgcgcgagaagctggaccccgagttegtececgectccgaggte
gcgcggggccgcgecatcatceccctccaacaagaagcacctggagetggageccatgategtgggecg
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caagttcctggtgaaggtgaacgcgaacatcggcaactccgecgtggectectecatcgaggaggagyg
tctacaaggtgcagtgggccaccatgtggggcgccgacaccatcatggacctgtccacgggeccgeecac
atccacgagacgcgcgagtggatcctgcgecaactcecgeggtcccegtgggecaccgtccccatctacca
ggcgctggagaaggtggacggcatcgecggagaacctgaactgggaggtgtteccgegagacgetgateg
agcaggccgagcagggcgtggactacttcacgatccacgegggcgtgetgetgegetacatececcecctyg
accgccaagcgcctgacgggecatcgtgtccegeggeggetccatccacgecgaagtggtgectggecta
ccacaaggagaacttcgcctacgagcactgggacgacatcctggacatctgcaaccagtacgacgteg
ccctgtccatcggcgacggcctgecgecccggcteccatctacgacgeccaacgacacggeccagttegec
gagctgctgacccagggcgagcectgacgcgecgegegtgggagaaggacgtgcaggtgatgaacgaggg
cccecggccacgtgcccatgcacaagatccccgagaacatgcagaagcagetggagtggtgcaacgagyg
cgcccttctacaccctgggccecctgacgaccgacatcgegeccggetacgaccacatcacctcecgec
atcggcgcggccaacatcggcgeccctgggecaccgecctgetgtgectacgtgacgeccaaggagecacct
gggcctgcccaaccgcgacgacgtgaaggecgggegtcatcgectacaagatcgecgecccacgeggecyg
acctggccaagcagcacccccacgecccaggegtgggacgacgegetgtccaaggegegettecgagtte
cgctggatggaccagttcgecgectgtccctggaccccatgacggcgatgtectteccacgacgagacgct
gcccgecggacggegcecgaaggtcgeccacttetgetccatgtgeggecccaagttectgcectecatgaaga
tcacggaggacatccgcaagtacgccgaggagaacggctacggetccgecgaggaggecatcecgecag
ggcatggacgccatgtccgaggagttcaacatcgeccaagaagacgatctccggegagecagecacggega
ggtcggcggcgagatctacctgecccgagtecctacgtcaaggeccgegecagaagTGAcaattggcageag
cagctcggatagtatcgacacactctggacgectggtegtgtgatggactgttgecgecacacttgetyg
ccttgacctgtgaatatccetgeecgettttatcaaacagectcagtgtgtttgatecttgtgtgtacge
gcttttgcgagttgctagetgettgtgectatttgegaataccacceccagecatececcttecetegttt
catatcgcttgcatcccaaccgcaacttatctacgetgtectgetatecectcagegetgetectgetce
ctgctcactgccececctegecacagecttggtttgggetecgectgtattetectggtactgcaacctgta
aaccagcactgcaatgctgatgcacgggaagtagtgggatgggaacacaaatggaggatcc

SEQ ID NO: 24
PmKASII (Prototheca moriformis KASII) comprising a C. protothecoides
S106 stearoyl-ACP desaturase transit peptide

ATGgccaccgcatccacttteteggegttcaatgececgetgeggegacectgegtegeteggegggetce
cgggcccecggcgeccagecgaggecccteccecgtgegegggegegecgecgecgecgecgacgeccaacc
ccgceccgecccgagegecgegtggtgatcacecggeccagggegtggtgacctecectgggecagaccatce
gagcagttctactccteecctgetggagggegtgteccggecatectcccagatccagaagttegacaccac
cggctacaccaccaccatcgecggecgagatcaagtecctgecagetggacccecctacgtgeccaageget
gggccaagcgcgtggacgacgtgatcaagtacgtgtacatcgecggcaagecaggecctggagtecgec
ggcctgccecatcgaggecgececggectggecggegecggectggaceecgecctgtgeggegtgetgat
cggcaccgcecatggcecggcatgaccteettegecgecggegtggaggeectgaccecgeggeggegtygce
gcaagatgaaccccttetgcatccecttetecatcteccaacatgggeggegecatgetggecatggac
atcggcttcatgggccccaactacteccatceteccaccgectgegeccaccggecaactactgecatectggyg
cgccgccgaccacatccgecegeggegacgecaacgtgatgetggecggeggecgecgacgecgecatcea
tcececectecggecateggeggettecategectgecaaggecetgtccaagegcaacgacgageccgagege
gccteccgeccctgggacgeccgaccegegacggettegtgatgggegagggegecggegtgectggtget
ggaggagctggagcacgccaagcgecgcggegecaccatectggecgagetggtgggeggegecgeca
ccteccgacgeccaccacatgaccgagececgaccccecagggecgeggegtgegectgtgectggagege
gccectggagegecgeccgectggececcgagegegtgggetacgtgaacgeccacggecacctecacecee
cgccggcgacgtggecgagtaccgegecatcegegecgtgatcecccaggactecctgegeatcaact
ccaccaagtccatgatcggcecacctgctgggecggcgecggegeecgtggaggeegtggecgecatecag
gccetgecgeaccggcectggectgeaccccaacctgaacctggagaacceccgeccececggegtggacceegt
ggtgctggtgggcccecegcaaggagegecgecgaggacctggacgtggtgetgtecaactecttegget
tcggcggccacaactectgegtgatettececgecaagtacgacgagatggactacaaggaccacgacgge
gactacaaggaccacgacatcgactacaaggacgacgacgacaagTGA

SEQ ID NO: 25
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PmKASII (Prototheca moriformis KASII) comprising a C. protothecoides
S106 stearoylACP desaturase transit peptide

MATASTFSAFNARCGDLRRSAGSGPRRPARPLPVRGRAAAAADANPARPERRVVITGQOGVVTSLGQTI
EQFYSSLLEGVSGISQIQKFDTTGYTTTIAGEIKSLOLDPYVPKRWAKRVDDVIKYVYIAGKQALESA
GLPIEAAGLAGAGLDPALCGVLIGTAMAGMTSFAAGVEALTRGGVRKMNPFCIPESISNMGGAMLAMD
IGFMGPNYSISTACATGNYCILGAADHIRRGDANVMLAGGADAATIIPSGIGGE IACKALSKRNDEPER
ASRPWDADRDGEVMGEGAGVLVLEELEHAKRRGATILAELVGGAATSDAHHMTEPDPQGRGVRLCLER
ALERARLAPERVGYVNAHGTSTPAGDVAEYRAIRAVIPODSLRINSTKSMIGHLLGGAGAVEAVAATIQ
ALRTGWLHPNLNLENPAPGVDPVVLVGPRKERAEDLDVVLSNSFGEGGHNSCVIFRKYDEMDYKDHDG
DYKDHDIDYKDDDDK

SEQ ID NO: 26
Codon-optimized Prototheca moriformis (UTEX 1435) FAD2 protein-
coding sequence

ATGgccatcaagaccaaccgccagcecccgtggagaageccecccttcaccatcggecacectgegcaagge
catccceccgeccactgettcecgagegectecgeectgegetececteccatgtacctggecttegacatecgeceg
tgatgtccctgectgtacgtggcectecacctacatcgaccececgecceegtgeccacctgggtgaagtac
ggcgtgatgtggceccccectgtactggttcecttecagggecgecttecggcaceggegtgtgggtgtgegecca
cgagtgcggccaccaggcecttetectecteccaggecatcaacgacggegtgggectggtgttecact
ccectgetgetggtgecctactactcecectggaagecactcecccaccgeecgcecaccactccaacaccggetge
ctggacaaggacgaggtgttcgtgcccecccceccaccgegecgtggeccacgagggectggagtgggagga
gtggctgcecccatcecgecatgggcaaggtgectggtgacccectgaccetgggctggecccectgtacetgatgt
tcaacgtggcctccecgecccectacceccgettegecaaccacttcgaccectggteccececatecttetece
aagcgcgagcgcecatcgaggtggtgatctcececgacctggecectggtggeegtgetgteceggectgteegt
gctgggccgcaccatgggctgggcecctggectggtgaagacctacgtggtgecctacctgategtgaaca
tgtggctggtgctgatcaccctgctgcagcacacccacceccecgecctgecceccactacttecgagaaggac
tgggactggctgcgcggcgecatggccaccgtggaccgctceccatgggeccecccecttcatggacaacat
cctgcaccacatctceccgacacccacgtgctgecaccacctgttctecaccatcecceccactaccacgecg
aggaggcctccecgecgceccatcecegeccecatcecetgggecaagtactaccagtceccgactececegetgggtggge
cgcgecectgtgggaggactggegecgactgececgectacgtggtgeccecgacgececcegaggacgactecege
cctgtggttccacaagTAG

SEQ ID NO: 27
Amino acid sequence of Prototheca moriformis FAD2

MAIKTNRQPVEKPPFTIGTLRKAIPAHCFERSALRSSMYLAFDIAVMSLLYVASTYIDPAPVPTWVKY
GVMWPLYWEFQGAFGTGVWVCAHECGHQAFSSSQAINDGVGLVFHSLLLVPYYSWKHSHRRHHSNTGC
LDKDEVEVPPHRAVAHEGLEWEEWLPIRMGKVLVTLTLGWPLYLMENVASRPYPREFANHEDPWSPIES
KRERIEVVISDLALVAVLSGLSVLGRTMGWAWLVKTYVVPYLIVNMWLVLITLLOHTHPALPHYFEKD
WDWLRGAMATVDRSMGPPFMDNILHHISDTHVLHHLESTIPHYHAEEASAATIRPILGKYYQSDSRWVG
RALWEDWRDCRYVVPDAPEDDSALWEHK

SEQ ID NO: 28
Codon-optimized coding region of Brassica napus Cl8:0-preferring
thioesterase from pSZ1358

ACTAGTATGCTGAAGCTGTCCTGCAACGTGACCAACAACCTGCACACCTTCTICCTTCTTCTCCGACTC
CTCCCTGTTCATCCCCGTGAACCGCCGCACCATCGCCGTGTCCTCCGGGCGCGCCTCCCAGCTGCGCA
AGCCCGCCCTGGACCCCCTGCGCGCCGTGATCTCCGCCGACCAGGGCTCCATCTCCCCCGTGAACTCC
TGCACCCCCGCCGACCGCCTGCGCGCCGGCCGCCTGATGGAGGACGGCTACTCCTACAAGGAGAAGTT
CATCGTGCGCTCCTACGAGGTGGGCATCAACAAGACCGCCACCGTGGAGACCATCGCCAACCTGCTGC
AGGAGGTGGCCTGCAACCACGTGCAGAAGTGCGGCTTCTCCACCGACGGCTTCGCCACCACCCTGACC
ATGCGCAAGCTGCACCTGATCTGGGTGACCGCCCGCATGCACATCGAGATCTACAAGTACCCCGCCTG
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GTCCGACGTGGTGGAGATCGAGACCTGGTGCCAGTCCGAGGGCCGCATCGGCACCCGCCGCGACTGGA
TCCTGCGCGACTCCGCCACCAACGAGGTGATCGGCCGCGCCACCTCCAAGTGGGTGATGATGAACCAG
GACACCCGCCGCCTGCAGCGCGTGACCGACGAGGTGCGCGACGAGTACCTGGTGTTCTGCCCCCGCGA
GCCCCGCCTGGCCTTCCCCGAGGAGAACAACTCCTCCCTGAAGAAGATCCCCAAGCTGGAGGACCCCG
CCCAGTACTCCATGCTGGAGCTGAAGCCCCGCCGCGCCGACCTGGACATGAACCAGCACGTGAACAAC
GTGACCTACATCGGCTGGGTGCTGGAGTCCATCCCCCAGGAGATCATCGACACCCACGAGCTGCAGGT
GATCACCCTGGACTACCGCCGCGAGTGCCAGCAGGACGACATCGTGGACTCCCTGACCACCTCCGAGA
TCCCCGACGACCCCATCTCCAAGTTCACCGGCACCAACGGCTCCGCCATGTCCTCCATCCAGGGCCAC
AACGAGTCCCAGTTCCTGCACATGCTGCGCCTGTCCGAGAACGGCCAGGAGATCAACCGCGGCCGCACL
CCAGTGGCGCAAGAAGTCCTCCCGCATGGACTACAAGGACCACGACGGCGACTACAAGGACCACGACA
TCGACTACAAGGACGACGACGACAAGTGAATCGAT

SEQ ID NO: 29
Amino acid sequence of Brassica napus Cl8:0-preferring thioesterase
(Accession No. CAA52070.1)

MLKLSCNVINNLHTFSFESDSSLEIPVNRRTIAVSSSQLRKPALDPLRAVISADQGSISPVNSCTPAD
RLRAGRLMEDGYSYKEKFIVRSYEVGINKTATVETIANLLOQEVACNHVQKCGE STDGFATTLTMRKLH
LIWVTARMHIEIYKYPAWSDVVEIETWCOSEGRIGTRRDWILRDSATNEVIGRAT SKWVMMNQDTRRL
QORVTDEVRDEYLVECPREPRLAFPEENNSSLKKIPKLEDPAQYSMLELKPRRADLDMNQHVNNVTYIG
WVLESIPQEIIDTHELQVITLDYRRECQODDIVDSLTTSEIPDDPISKETGTNGSAMSS IQGHNESQF
LHMLRLSENGQEINRGRTOWRKKSSR

SEQ ID NO: 30
Prototheca moriformis FATAl allele 1 5’ homology donor region

GGAGTCACTGTGCCACTGAGTTCGACTGGTAGCTGAATGGAGTCGCTGCTCCACTAAACGAATTGTCA
GCACCGCCAGCCGGCCGAGGACCCGAGTCATAGCGAGGGTAGTAGCGCGCCATGGCACCGACCAGCCT
GCTTGCCAGTACTGGCGTCTCTTCCGCTTCTCTGTGGTCCTCTGCGCGCTCCAGCGCGTGCGCTTTTC
CGGTGGATCATGCGGTCCGTGGCGCACCGCAGCGGCCGCTGCCCATGCAGCGCCGCTGCTTCCGAACA
GTGGCGGTCAGGGCCGCACCCGCGGTAGCCGTCCGTCCGGAACCCGCCCAAGAGTTTTGGGAGCAGCT
TGAGCCCTGCAAGATGGCGGAGGACAAGCGCATCTTCCTGGAGGAGCACCGGTGCGTGGAGGTCCGGG
GCTGACCGGCCGTCGCATTCAACGTAATCAATCGCATGATGATCAGAGGACACGAAGTCTTGGTGGCG
GTGGCCAGAAACACTGTCCATTGCAAGGGCATAGGGATGCGTTCCTTCACCTCTCATTTCTCATTTICT
GAATCCCTCCCTGCTCACTCTTTCTCCTCCTCCTTCCCGTTCACGCAGCATTCGG

SEQ ID NO: 31
Prototheca moriformis FATAl allele 1 3’ homology donor region

GACAGGGTGGTTGGCTGGATGGGGAAACGCTGGTCGCGGGATTCGATCCTGCTGCTTATATCCTCCCT
GGAAGCACACCCACGACTCTGAAGAAGAAAACGTGCACACACACAACCCAACCGGCCGAATATTTGCT
TCCTTATCCCGGGTCCAAGAGAGACTGCGATGCCCCCCTCAATCAGCATCCTCCTCCCTGCCGCTTCA
ATCTTCCCTGCTTGCCTGCGCCCGCGGTGCGCCGTCTGCCCGCCCAGTCAGTCACTCCTGCACAGGCC
CCTTGTGCGCAGTGCTCCTGTACCCTTTACCGCTCCTTCCATTCTGCGAGGCCCCCTATTGAATGTAT
TCGTTGCCTGTGTGGCCAAGCGGGCTGCTGGGCGCGCCGCCGTCGGGCAGTGCTCGGCGACTTTGGCG
GAAGCCGATTGTTCTTCTGTAAGCCACGCGCTTGCTGCTTTGGGAAGAGAAGGGGGGGGGTACTGAAT
GGATGAGGAGGAGAAGGAGGGGTATTGGTATTATCTGAGTTGGGT

SEQ ID NO: 32
Prototheca moriformis FATAl allele 2 5’ homology donor region

AATGGAGTCGCTGCTCCACTAATCGAATTGTCAGCACCGCCAGCCGGCCGAGGACCCGAGTCATAGCG
AGGGTAGTAGCGCGCCATGGCACCGACCAGCCTGCTTGCCCGTACTGGCGTCTCTTCCGCTTICTCTGT
GCTCCTCTACGCGCTCCGGCGCGTGCGCTTTTCCGGTGGATCATGCGGTCCGTGGCGCACCGCAGCGG
CCGCTGCCCATGCAGCGCCGCTGCTTCCGAACAGTGGCTGTCAGGGCCGCACCCGCAGTAGCCGTCCG
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TCCGGAACCCGCCCAAGAGTTTTGGGAGCAGCTTGAGCCCTGCAAGATGGCGGAGGACAAGCGCATCT
TCCTGGAGGAGCACCGGTGCGCGGAGGTCCGGGGCTGACCGGCCGTCGCATTCAACGTAATCAATCGC
ATGATGATCACAGGACGCGACGTCTTGGTGGCGGTGGCCAGGGACACTGCCCATTGCACAGGCATAGG
AATGCGTTCCTTCTCATTTCTCAGTTTTCTGAGCCCCTCCCTCTTCACTCTTTCTCCTCCTCCTCCCC
TCTCACGCAGCATTCGTGG

SEQ ID NO: 33
Prototheca moriformis FATAl allele 2 3’ homology donor region

CACTAGTATCGATTTCGAACAGAGGAGAGGGTGGCTGGTAGTTGCGGGATGGCTGGTCGCCCGTCGAT
CCTGCTGCTGCTATTGTCTCCTCCTGCACAAGCCCACCCACGACTCCGAAGAAGAAGAAGAAAACGCG
CACACACACAACCCAACCGGCCGAATATTTGCTTCCTTATCCCGGGTCCAAGAGAGACGGCGATGCCC
CCCTCAATCAGCCTCCTCCTCCCTGCCGCTCCAATCTTCCCTGCTTGCATGCGCCCGCGAGAGGCTGT
CTGCGCGCCCCGTCAGTCACTCCCCGTGCAGACGCCTCGTGCTCGGTGCTCCTGTATCCTTTACCGCT
CCTTTCATTCTGCGAGGCCCCCTGTTGAATGTATTCGTTGCCTGTGTGGCCAAGCGCGCTGCTGGGCG
CGCCGCCGTCGGGCGGTGCTCGGCGACTCTGGCGGAAGCCGGTTGTTCTTCTGTAAGCCACGCGCTTG
CTGCTTTTGGAAAAGAGGGGGGTTTACTGAATGGAGGAGGAGCAGGATAATTGGTAGTATCTGAGTTG
TTG

SEQ ID NO: 34
SAD2 hairpin C

actagtGCGCTGGACGCGGCAGTGGGTGGCCGAGGAGAACCGGCACGGCGACCTGCTGAACAAGTACT
GTTGGCTGACGGGGCGCGTCAACATGCGGGCCGTGGAGGTGACCATCAACAACCTGATCAAGAGCGGC
ATGAACCCGCAGACGGACAACAACCCTTACTTGGGCTTCGTCTACACCTCCTTCCAGGAGCGCGCGAC
CAAGTACAGCCACGGCAACACCGCGCGCCTTGCGGCCGAGCAGTGTGTTTGAGGGTTTTGGTTGCCCG
TATCGAGGTCCTGGTGGCGCGCATGGGGGAGAAGGCGCCTGTCCCGCTGACCCCCCCGGCTACCCTCC
CGGCACCTTCCAGGGCGCGTACGggatccTGCTCGGCCGCAAGGCGCGCGGTGTTGCCGTGGCTGTAC
TTGGTCGCGCGCTCCTGGAAGGAGGTGTAGACGAAGCCCAAGTAAGGGTTGTTGTCCGTCTGCGGGTT
CATGCCGCTCTTGATCAGGTTGTTGATGGTCACCTCCACGGCCCGCATGTTGACGCGCCCCGTCAGCC
AACAGTACTTGTTCAGCAGGTCGCCGTGCCGGTTCTCCTCGGCCACCCACTGCCGCGTCCAGCGCaag
ctt

SEQ ID NO: 35
Prototheca moriformis FAD-D omega 3 desaturase

MSIQFALRAAYTKGTCQORLSGRGAALGLSRDWTIPGWTLPRCWPASAAATAPPRARHQERATHLTSGRR
RHSALASDADERALPSNAPGLVMASQANYFRVRLLPEQEEGELESWSPNVRHTTLLCKPRAMLSKLOM
RVMVGDRVIVTAIDPVNMTVHAPPFDPLPATRFLVAGEAADMDITVVLNKADLVPEEESAALAQEVAS
WGPVVLTSTLTGRGLOELERQLGSTTAVLAGPSGAGKSSIINALARAARERPSDASVSNVPEEQVVGE
DGRALANPPPFTLADIRNAIPKDCEFRKSAAKSLAYLGDLSITGMAVLAYKINSPWLWPLYWEFAQGTME
WALFVVGHDCGHQSESTSKRLNDALAWLGALAAGTWTITWALGVLPMLNLYLAPYVWLLVTYLHHHGPSD
PREEMPWYRGREWSYMRGGLTTIDRDYGLENKVHHDIGTHVVHH

SEQ ID NO: 36

MEWALEVVGHDCGHQSEFSTSKRLNDAVGLEVHSITIGVPYHGWRISHRTHHNNHGHVENDESWYPPTES
GLKAMTDMGRQGRFHFPSMLEVYPEYLEFWRSPGKTGSHE SPATDLFALWEAPLTIRTSNACQLAWLGAL
AAGTWALGVLPMLNLYLAPYVISVAWLDLVTYLHHHGPSDPREEMPWYRGREWSYMRGGLTTIDRDYG
LENKVHHDIGTHVVHHLEFPQIPHYNLCRATKAAKKVLGPYYREPERCPLGLLPVHLLAPLLRSLGQDH
FVDDAGSVLEYRRAEGINPWIQKLLPWLGGARRGADAQRDAAQ

SEQ ID NO: 37
Camelina sativa omega-3 FAD7-2
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MANLVLSECGIRPLPRIYTTPRSNEVSNNNKPIFKERPEFTSYKTSSSPLACSRDGEGKNWSLNVSVPL
TTTTPIVDESPLKEEEEEKQRFDPGAPPPENLADIRAATPKHCWVKNPWKSMSYVLRDVAIVEFALAAG
ASYLNNWIVWPLYWLAQGTMEFWALEVLGHDCGHGSE SNNPRLNNVVGHLLHSSTILVPYHGWRISHRTH
HONHGHVENDESWHPMSEKIYQSLDKPTRFEFRFTLPLVMLAYPEYLWARSPGKKGSHYHPESDLELPK
EKTDVLTSTACWTAMAALLICLNEVVGPVOMLKLYGIPYWINVMWLDEVTYLHHHGHEDKLPWYRGKE
WSYLRGGLTTLDRDYGVINNIHHDIGTHVIHHLFPQIPHYHLVEATEAVKPVLGKYYREPDKSGPLPL
HLLGILAKSIKEDHYVSDEGDVVYYKADPNMYGEIKVGAD

SEQ ID NO: 38
Prototheca moriformis delta 12 desaturase allele 2

MAIKTNRQPVEKPPFTIGTLRKAIPAHCFERSALRSSMYLAFDIAVMSLLYVASTYIDPAPVPTWVKY
GIMWPLYWEFFQGAFGTGVWVCAHECGHQAFSSSQAINDGVGLVFHSLLLVPYYSWKHSHRRHHSNTGC
LDKDEVEVPPHRAVAHEGLEWEEWLPIRMGKVLVTLTLGWPLYLMENVASRPYPREFANHEDPWSPIES
KRERIEVVISDLALVAVLSGLSVLGRTMGWAWLVKTYVVPYMIVNMWLVLITLLOHTHPALPHYFEKD
WDWLRGAMATVDRSMGPPFMDSILHHISDTHVLHHLESTIPHYHAEEASAATIRPILGKYYQSDSRWVG
RALWEDWRDCRYVVPDAPEDDSALWEHK

SEQ ID NO: 39
Camelina sativa omega-3 FAD7-1

MANLVLSECGIRPLPRIYTTPRSNEVSNNNKPIFKERPLTSYKTSSPLECSRDGEFGRNWSLNVSVPLA
TTTPIVDESPLEEEEEEEKQRFDPGAPPPENLADIRAATPKHCWVKNPWKSMSYVLRDVAIVEFALAAG
AAYLNNWIVWPLYWLAQGTMFWALEVLGHDCGHGSE SNNPRLNNVVGHLLHSSTILVPYHGWRISHRTH
HONHGHVENDESWHPMSEKIYQSLDKPTRFEFRFTLPLVMLAYPEYLWARSPGKKGSHYHPESDLELPK
EKTDVLTSTACWTAMAALLICLNEVVGPVOMLKLYGIPYWINVMWLDEVTYLHHHGHEDKLPWYRGKE
WSYLRGGLTTLDRDYGVINNIHHDIGTHVIHHLFPQIPHYHLVEATEAVKPVLGKYYREPDKSGPLPL
HLLGILAKSIKEDHYVSDEGDVVYYKADPNMYGEIKVGAD

SEQ ID NO: 40
PmFATA-hpB

actagtCATTCGGGGCAACGAGGTGGGCCCCTCGCAGCGGCTGACGATCACGGCGGTGGCCAACATCC
TGCAGGAGGCGGCGGGCAACCACGCGGTGGCCATGTGGGGCCGGAGCGTGTGTITTGAGGGTTITTGGTT
GCCCGTATTGAGGTCCTGGTGGCGCGCATGGGGGAGAAGGCGCCTGTCCCGCTGACCCCCCCGGCTAC
CCTCCCGGCACCTTCCAGGGCGCGTACGggatccGCTCCGGCCCCACATGGCCACCGCGTGGTTGCCC
GCCGCCTCCTGCAGGATGTTGGCCACCGCCGTGATCGTCAGCCGCTGCGAGGGGCCCACCTCGTTGCC
CCGAATGaagctt

SEQ ID NO: 41
PmFATA-hpC

actagtGGAGGGTTTCGCGACGGACCCGGAGCTGCAGGAGGCGGGTCTCATCTTTGTGATGACGCGCA
TGCAGATCCAGATGTACCGCTACCCGCGCTGGGGCGACCTGATGCAGGTGGAGACCTGGTTCCAGAGT
GTGTTTGAGGGTTTTGGTTGCCCGTATTGAGGTCCTGGTGGCGCGCATGGGGGAGAAGGCGCCTGTCC
CGCTGACCCCCCCGGCTACCCTCCCGGCACCTTCCAGGGCGCGTACGggatccTCTGGAACCAGGTCT
CCACCTGCATCAGGTCGCCCCAGCGCGGGTAGCGGTACATCTGGATCTGCATGCGCGTCATCACAAAG
ATGAGACCCGCCTCCTGCAGCTCCGGGTCCGTCGCGAAACCCTCCaagett

SEQ ID NO: 42
PmFATA-hpD

actagtCGGCGGGCAAGCTGGGCGCGCAGCGCGAGTGGGTGCTGCGCGACAAGCTGACCGGCGAGGLG

CTGGGCGCGGCCACCTCGAGCTGGGTCATGATCAACATCCGCACGCGCCGGCCGTGCCGCATGCCGGEG
TGTGTTTGAGGGTTTTGGTTGCCCGTATCGAGGTCCTGGTGGCGCGCATGGGGGAGAAGGCGCCTGTC
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CCGCTGACCCCCCCGGCTACCCTCCCGGCACCTTCCAGGGCGCGTACGggatccCCGGCATGCGGCALC
GGCCGGCGCGTGCGGATGTTGATCATGACCCAGCTCGAGGTGGCCGCGCCCAGCGCCTCGCCGGTCAG
CTTGTCGCGCAGCACCCACTCGCGCTGCGCGCCCAGCTTGCCCGCCGaagett

SEQ ID NO: 43
PmMFATA-hpE

actagtGTCCGCGTCAAGTCGGCCTTCTTCGCGCGCGAGCCGCCGCGCLCTGGCGCTGCCGCCCGCGGT
CACGCGTGCCAAGCTGCCCAACATCGCGACGCCGGCGCCGCTGCGCGGGCACCGCCAGGTCGLCGCGLL
GCACCGACATGGACATGAACGGGCACGTGAACAACGTGGCCTACCTGGCCTGGTGCCTGGAGTGTGTT
TGAGGGTTTTGGTTGCCCGTATTGAGGTCCTGGTGGCGCGCATGGGGGAGAAGGCGCCTGTCCCGLCTG
ACCCCCCCGGCTACCCTCCCGGCACCTTCCAGGGCGCGTACGggatccTCCAGGCACCAGGCCAGGTA
GGCCACGTTGTTCACGTGCCCGTTCATGTCCATGTCGGTGCGGCGCGCGACCTGGCGGTGCCCGCGCA
GCGGCGCCGGCGTCGCGATGTTGGGCAGCTTGGCACGCGTGACCGCGGGCGGCAGCGCCAGGCGCGGL
GGCTCGCGCGCGAAGAAGGCCGACTTGACGCGGACaagett

SEQ ID NO: 44
PmFATA-hpF

actagtCCGTGCCCGAGCACGTCTTCAGCGACTACCACCTCTACCAGATGGAGATCGACTTCAAGGCC
GAGTGCCACGCGGGCGACGTCATCTCCTCCCAGGCCGAGCAGATCCCGCCCCAGGAGGCGCTCACGCA
CAACGGCGCCGGCCGCAACCCCTCCTGCTTCGTCCATAGCATTCTGCGCGCCGAGACCGAGCGTGTGT
TTGAGGGTTTTGGTTGCCCGTATCGAGGTCCTGGTGGCGCGCATGGGGGAGAAGGCGCCTGTCCCGLT
GACCCCCCCGGCTACCCTCCCGGCACCTTCCAGGGCGCGTACGggatccGCTCGGTCTCGGCGCGCAG
AATGCTATGGACGAAGCAGGAGGGGTTGCGGCCGGCGCCGTTGTGCGTGAGCGCCTCCTGGGGCGGGA
TCTGCTCGGCCTGGGAGGAGATGACGTCGCCCGCGTGGCACTCGGCCTTGAAGTCGATCTCCATCTGG
TAGAGGTGGTAGTCGCTGAAGACGTGCTCGGGCACGGaagcectt

SEQ ID NO: 45
PmFATA-hpG

actagtTCGTCCGCGCGCGAACCACATGGTCGGCCCCCATCGACGCGCCCGCCGCCAAGCCGCCCAAG
GCGAGCCACTGAGGACAGGGTGGTTGGCTGGATGGGGAAACGCTGGTCGCGGGATTCGATCCTGCTGC
TTATATCCTCGTGTGTTTGAGGGTTTTGGTTGCCCGTATTGAGGTCCTGGTGGCGCGCATGGGGGAGA
AGGCGCCTGTCCCGCTGACCCCCCCGGCTACCCTCCCGGCACCTTCCAGGGCGCGTACGggatccGAG
GATATAAGCAGCAGGATCGAATCCCGCGACCAGCGTTTCCCCATCCAGCCAACCACCCTGTCCTCAGT
GGCTCGCCTTGGGCGGCTTGGCGGCGGGCGCGTCGATGGGGGCCGACCATGTGGTTCGCGCGCGGALCG
Raagctt

SEQ ID NO: 46
Codon-optimized Cuphea wrightii KASAI

ATGGCCGCCGCCGCCAGCATGGTGGCCAGCCCCTTCTGCACCTGGCTGGTGGCCAGCTGCATGAGCAC
CAGCTTCGACAACGACCCCCGCAGCCCCAGCGTGAAGCGCTTCCCCCGCCGCAAGCGCGTGCTGAGCC
AGCGCGGCAGCACCTACGTATTCCAGTGCCTGGTGGCCAGCTGCATCGACCCCTGCGACCAGTACCGC
AGCAGCGCCAGCCTGAGCTTCCTGGGCGACAACGGCTTCGCCAGCCTGTTCGGCAGCAAGCCCTTCAT
GAGCAACCGCGGCCACCGCCGCCTGCGCCGCGCCAGCCACAGCGGCGAGGCCATGGCCGTGGCCCTGL
AGCCCGCCCAGGAGGCCGGCACCAAGAAGAAGCCCGTGATCAAGCAGCGCCGCGTGGTGGTGACCGGL
ATGGGCGTGGTGACCCCCCTGGGCCACGAGCCCGACGTGTTCTACAACAACCTGCTGGACGGCGTGAG
CGGCATCAGCGAGATCGAGACCTTCGACTGCACCCAGTTCCCCACCCGCATCGCCGGCGAGATCAAGA
GCTTCAGCACCGACGGCTGGGTGGCCCCCAAGCTGAGCAAGCGCATGGACAAGTTCATGCTGTACCTG
CTGACCGCCGGCAAGAAGGCCCTGGCCGACGGCGGCATCACCGACGAGGTGATGAAGGAGCTGGACAA
GCGCAAGTGCGGCGTGCTGATCGGCAGCGGCATGGGCGGCATGAAGGTGTTCAACGACGCCATCGAGG
CCCTGCGCGTGAGCTACAAGAAGATGAACCCCTTCTGCGTGCCCTTCGCCACCACCAACATGGGCAGC
GCCATGCTGGCCATGGACCTGGGCTGGATGGGCCCCAACTACAGCATCAGCACCGCCTGCGCCACCAG
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CAACTTCTGCATCCTGAACGCCGCCAACCACATCATCCGCGGCGAGGCCGACATGATGCTGTGCGGCG
GCAGCGACGCCGTGATCATCCCCATCGGCCTGGGCGGCTTCGTGGCCTGCCGCGCCCTGAGCCAGCGL
AACAGCGACCCCACCAAGGCCAGCCGCCCCTGGGACAGCAACCGCGACGGCTTCGTGATGGGCGAGGG
CGCCGGCGTGCTGCTGCTGGAGGAGCTGGAGCACGCCAAGAAGCGCGGCGCCACCATCTACGCCGAGT
TCCTGGGCGGCAGCTTCACCTGCGACGCCTACCACATGACCGAGCCCCACCCCGAGGGCGLCCGGLEGTG
ATCCTGTGCATCGAGAAGGCCCTGGCCCAGGCCGGCGTGAGCAAGGAGGACGTGAACTACATCAACGC
CCACGCCACCAGCACCAGCGCCGGCGACATCAAGGAGTACCAGGCCCTGGCCCGCTGCTTCGGCCAGA
ACAGCGAGCTGCGCGTGAACAGCACCAAGAGCATGATCGGCCACCTGCTGGGCGCCGCCGGCGGLCGTG
GAGGCCGTGACCGTGGTGCAGGCCATCCGCACCGGCTGGATTCACCCCAACCTGAACCTGGAGGACCC
CGACAAGGCCGTGGACGCCAAGCTGCTGGTGGGCCCCAAGAAGGAGCGCCTGAACGTGAAGGTGGGCC
TGAGCAACAGCTTCGGCTTCGGCGGCCACAACAGCAGCATCCTGTTCGCCCCCTGCAACGTGTGA

SEQ ID NO: 47
Codon-optimized Cuphea wrightii KASAI with P.moriformis SAD transit
peptide

ATGGGCCGCGGTGTCTCCCTTCCCCGGCCCAGGGTCGCGGTGCGCGCCCAGTCGGCGAGTCAGGTTTT
GGAGAGCTGTATTCCAGTGCCTGGTGGCCAGCTGCATCGACCCCTGCGACCAGTACCGCAGCAGCGLC
AGCCTGAGCTTCCTGGGCGACAACGGCTTCGCCAGCCTGTTCGGCAGCAAGCCCTTCATGAGCAACCG
CGGCCACCGCCGCCTGCGCCGCGCCAGCCACAGCGGCGAGGCCATGGCCGTGGCCCTGCAGCLCCGLLC
AGGAGGCCGGCACCAAGAAGAAGCCCGTGATCAAGCAGCGCCGCGTGGTGGTGACCGGCATGGGCGTG
GTGACCCCCCTGGGCCACGAGCCCGACGTGTTCTACAACAACCTGCTGGACGGCGTGAGCGGCATCAG
CGAGATCGAGACCTTCGACTGCACCCAGTTCCCCACCCGCATCGCCGGCGAGATCAAGAGCTTCAGCA
CCGACGGCTGGGTGGCCCCCAAGCTGAGCAAGCGCATGGACAAGTTCATGCTGTACCTGCTGACCGCC
GGCAAGAAGGCCCTGGCCGACGGCGGCATCACCGACGAGGTGATGAAGGAGCTGGACAAGCGCAAGTG
CGGCGTGCTGATCGGCAGCGGCATGGGCGGCATGAAGGTGTTCAACGACGCCATCGAGGCCCTGCGLG
TGAGCTACAAGAAGATGAACCCCTTCTGCGTGCCCTTCGCCACCACCAACATGGGCAGCGCCATGCTG
GCCATGGACCTGGGCTGGATGGGCCCCAACTACAGCATCAGCACCGCCTGCGCCACCAGCAACTTCTG
CATCCTGAACGCCGCCAACCACATCATCCGCGGCGAGGCCGACATGATGCTGTGCGGCGGCAGCGACG
CCGTGATCATCCCCATCGGCCTGGGCGGCTTCGTGGCCTGCCGCGCCCTGAGCCAGCGCAACAGCGAC
CCCACCAAGGCCAGCCGCCCCTGGGACAGCAACCGCGACGGCTTCGTGATGGGCGAGGGCGCCGGLGT
GCTGCTGCTGGAGGAGCTGGAGCACGCCAAGAAGCGCGGCGCCACCATCTACGCCGAGTTCCTGGGCG
GCAGCTTCACCTGCGACGCCTACCACATGACCGAGCCCCACCCCGAGGGCGCCGGCGTGATCCTGTGC
ATCGAGAAGGCCCTGGCCCAGGCCGGCGTGAGCAAGGAGGACGTGAACTACATCAACGCCCACGCCAC
CAGCACCAGCGCCGGCGACATCAAGGAGTACCAGGCCCTGGCCCGCTGCTTCGGCCAGAACAGCGAGC
TGCGCGTGAACAGCACCAAGAGCATGATCGGCCACCTGCTGGGCGCCGCCGGCGGCGTGGAGGCCGTG
ACCGTGGTGCAGGCCATCCGCACCGGCTGGATTCACCCCAACCTGAACCTGGAGGACCCCGACAAGGC
CGTGGACGCCAAGCTGCTGGTGGGCCCCAAGAAGGAGCGCCTGAACGTGAAGGTGGGCCTGAGCAACA
GCTTCGGCTTCGGCGGCCACAACAGCAGCATCCTGTTCGCCCCCTGCAACGTGTGA

SEQ ID NO: 48
Codon-optimized Cuphea pulcherrima KASIV

ATGCCCGCGGCCAGCTCGCTGCTGGCGTCCCCCCTGTGCACCTGGCTGCTGGCCGCGTGCATGAGCAC
CTCGTTCCACCCCTCCGACCCCCTGCCCCCCAGCATCTCGTCCCCCCGCCGCCGCCTGAGCCGLLGLL
GCATCCTGTCGCAGTGCGCCCCCCTGCCCTCCGCGAGCTCGGCCCTGCGCGGCTCCAGCTTCCACACC
CTGGTGACCTCGTATCTGGCGTGCTTCGAGCCCTGCCACGACTATTATACCAGCGCCTCCCTGTTCGG
CTCGCGCCCCATCCGCACCACCCGCCGCCACCGCCGCCTGAACCGCGCGAGCCCCTCGCGCGAGGLCGA
TGGCGGTCGCCCTGCAGCCCGAGCAGGAGGTGACCACCAAGAAGAAGCCCTCCATCAAGCAGCGCCGL
GTCGTGGTCACCGGCATGGGCGTGGTCACCCCCCTGGGCCACGACCCCGACGTGTTCTATAACAACCT
GCTGGACGGCACCAGCGGCATCTCGGAGATCGAGACCTTCGACTGCGCGCAGTTCCCCACCCGCATCG
CCGGCGAGATCAAGTCCTTCAGCACCGACGGCTGGGTCGCGCCCAAGCTGTCGAAGCGCATGGACAAG
TTCATGCTGTATATGCTGACCGCCGGCAAGAAGGCGCTGACCGACGGCGGCATCACCGAGGACGTGAT
GAAGGAGCTGGACAAGCGCAAGTGCGGCGTCCTGATCGGCTCCGCGATGGGCGGCATGAAGGTGTTCA
ACGACGCGATCGAGGCCCTGCGCATCAGCTATAAGAAGATGAACCCCTTCTGCGTGCCCTTCGCGACC
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ACCAACATGGGCTCGGCCATGCTGGCGATGGACCTGGGCTGGATGGGCCCCAACTATTCCATCAGCAC
CGCCTGCGCGACCTCGAACTTCTGCATCATGAACGCGGCCAACCACATCATCCGCGGCGAGGCGGACG
TCATGCTGTGCGGCGGCTCCGACGCCGTGATCATCCCCATCGGCATGGGCGGCTTCGTCGCGTGCCGC
GCCCTGAGCCAGCGCAACTCGGACCCCACCAAGGCGTCCCGCCCCTGGGACAGCAACCGCGACGGCTT
CGTGATGGGCGAGGGCGCCGGCGTCCTGCTGCTGGAGGAGCTGGAGCACGCGAAGAAGCGCGGCGCCA
CCATCTATGCGGAGTTCCTGGGCGGCTCGTTCACCTGCGACGCCTATCACATGACCGAGCCCCACCCC
GACGGCGCCGGCGTGATCCTGTGCATCGAGAAGGCGCTGGCCCAGTCCGGCGTCAGCCGCGAGGACGT
GAACTATATCAACGCGCACGCCACCTCGACCCCCGCGGGCGACATCAAGGAGTATCAGGCCCTGATCC
ACTGCTTCGGCCAGAACCGCGAGCTGAAGGTCAACTCCACCAAGAGCATGATCGGCCACCTGCTGGGC
GCGGCGGGCGGCGTGGAGGCGGTCTCGGTGGTCCAGGCCATCCGCACCGGCTGGATCCACCCCAACAT
CAACCTGGAGAACCCCGACGAGGGCGTGGACACCAAGCTGCTGGTGGGCCCCAAGAAGGAGCGCCTGA
ACGTCAAGGTGGGCCTGTCCAACAGCTTCGGCTTCGGCGGCCACAACTCGTCCATCCTGTTCGCGCCC
TATATCTGA

SEQ ID NO: 49
Codon-optimized Cuphea hookeriana KASIV

ATGGTGGCCGCCGCCGCCTCCAGCGCCTTCTTCCCCGTGCCCGCCCCCGGCGCCTCCCCCAAGCCCGG
CAAGTTCGGCAACTGGCCCTCCAGCCTGAGCCCCTCCTTCAAGCCCAAGTCCATCCCCAACGGCGGLT
TCCAGGTGAAGGCCAACGACAGCGCCCACCCCAAGGCCAACGGCTCCGCCGTGAGCCTGAAGAGCGGL
AGCCTGAACACCCAGGAGGACACCTCCTCCAGCCCCCCCCCCCGCACCTTCCTGCACCAGCTGCCCGA
CTGGAGCCGCCTGCTGACCGCCATCACCACCGTGTTCGTGAAGTCCAAGCGCCCCGACATGCACGACC
GCAAGTCCAAGCGCCCCGACATGCTGGTGGACAGCTTCGGCCTGGAGTCCACCGTGCAGGACGGCCTG
GTGTTCCGCCAGTCCTTCTCCATCCGCTCCTACGAGATCGGCACCGACCGCACCGCCAGCATCGAGAC
CCTGATGAACCACCTGCAGGAGACCTCCCTGAACCACTGCAAGAGCACCGGCATCCTGCTGGACGGCT
TCGGCCGCACCCTGGAGATGTGCAAGCGCGACCTGATCTGGGTGGTGATCAAGATGCAGATCAAGGTG
AACCGCTACCCCGCCTGGGGCGACACCGTGGAGATCAACACCCGCTTCAGCCGCCTGGGCAAGATCGG
CATGGGCCGCGACTGGCTGATCTCCGACTGCAACACCGGCGAGATCCTGGTGCGCGCCACCAGCGCCT
ACGCCATGATGAACCAGAAGACCCGCCGCCTGTCCAAGCTGCCCTACGAGGTGCACCAGGAGATCGTG
CCCCTGTTCGTGGACAGCCCCGTGATCGAGGACTCCGACCTGAAGGTGCACAAGTTCAAGGTGAAGAC
CGGCGACAGCATCCAGAAGGGCCTGACCCCCGGCTGGAACGACCTGGACGTGAACCAGCACGTGTCCA
ACGTGAAGTACATCGGCTGGATCCTGGAGAGCATGCCCACCGAGGTGCTGGAGACCCAGGAGCTGTGC
TCCCTGGCCCTGGAGTACCGCCGCGAGTGCGGCCGCGACTCCGTGCTGGAGAGCGTGACCGCCATGGA
CCCCAGCAAGGTGGGCGTGCGCTCCCAGTACCAGCACCTGCTGCGCCTGGAGGACGGCACCGCCATCG
TGAACGGCGCCACCGAGTGGCGCCCCAAGAACGCCGGCGCCAACGGCGCCATCTCCACCGGCAAGACC
AGCAACGGCAACTCCGTGTCCATGTGA

SEQ ID NO: 50
Prototheca moriformis (UTEX 1435) KAS1 allele 1 5’ donor sequence

gctettectcaccgegtgaattgectgtcccaaacgtaagecatcategtggeteggtcacgegatectyg
gatccggggatcctagaccgetggtggagagegetgeecgtecggattggtggcaagtaagattgegeag
gttggcgaagggagagaccaaaaccggaggctggaagecgggcacaacatcecgtattattgegtatagta
gagcagtggcagtcgcatttcgaggtccgecaacggatectecgecaagetecgetacgetcacagtaggaga
aaggggaccactgcccctgccagaatggtecgecgaccceteteectegecggeccegectgcaacacgea
gtgcgtatccggcaagegggetgtegecttcaaccgeccccatgttggegtecgggectegatcaggty
cgctgaggggggtttggtgtgeccegegectectgggececgtgtecggecgtgeggacgtggggecctggyg
cagtggatcagcagggtttgcgtgcaaatgcctataccggegattgaatagecgatgaacgggatacgg
ttgcgcectcactccatgececatgegaccececgtttetgtecegecagecgtggtegeeccgggetgegaage
gggaccccacccagcgecattgtgatcaccggaatgggegtgggtace

SEQ ID NO: 51
Prototheca moriformis (UTEX 1435) KAS1 allele 1 3’ donor sequence
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gagctccacctgcatcegectggegetcgaggacgeccggegtctecgeccgacgaggtcaactacgtea
acgcgcacgccacctccaccetggtgggcgacaaggceccgaggtgegegeggtcaagteggtetttgge
gacatgaagggcatcaagatgaacgccaccaagtccatgatcgggeactgectgggcgecgecggegy
catggaggccgtcegcecacgcetcatggeccatcecgecaccggectgggtgcaccccaccatcaaccacgaca
accccatcgecgaggtcecgacggectggacgtegtcgeccaacgeccaaggcccagcacaaaatcaacgte
gccatctccaactectteggettecggecgggecacaactecgtegtegectttgegeccttecgegagta
ggcggagcgagcgcecgcttggetgaggagggaggeggggtgegagecectttggetgegegegatactet
cccecgcacgagcecagactccacgegectgaatectacttgtcaacgagcaaccgtgtgttttgtecgtgyg
ccattcttattatttctccgactgtggecgtactectgtttggectgtgcaagcaccgaagagec

SEQ ID NO: 52
Prototheca moriformis (UTEX 1435) KAS1 allele 2 5’ donor sequence

gctettecgegcaagetegetacgectecacagtaggagataggggaccactgeccetgccagaatggteyg
cgaccctgtcccetcgecggeccegectgecaacacgecagtgegtateccagecaagegggttgtegecttce
aaccgcccceccatgttggegteecgggetcgatcaggtgegetgaggggggtttggtgggeccgegecte
tgggccececgtgteggecgtgecggacgtggggeccggggtagtggatcagcaggggttgecatgcaaatge
ctataccggcgattgaatagcgatgaacgggatacggttgegetcactecatgeccatgecgacceegt
ttctgteccgecagecgtggtcgeccgagetgecgaagecgggaccccacccagegeattgtgatecacegyg
aatgggcgtggcctcecgtgtttggecaacgatgtecgagaccttttacgacaagettctggaaggaacga
gcggcgtggacctgatttccaggtgegtaggtecttggatgaatgegtctaggttgecgaggtgactgyg
ccaggaagcagcaggcttggggtttggtgttctgatttctggtaatttgaggtttcattataagattc
tgtacggtcttgtttcggggtacc

SEQ ID NO: 53
Prototheca moriformis (UTEX 1435) KAS1 allele 2 3’ donor sequence

gagctccacctgcatcegectggegetcgaggacgeccggegtctecgeccgacgaggtcaactacgtea
acgcgcacgccacctccaccetggtgggcgacaaggceccgaggtgegegeggtcaagteggtetttgge
gacatgaagggcatcaagatgaacgccaccaagtccatgatcgggeactgectgggcgecgecggegy
catggaggccgtcegcecacgcetcatggeccatcecgecaccggectgggtgcaccccaccatcaaccacgaca
accccatcgecgaggtcecgacggectggacgtegtcgeccaacgeccaaggcccagcacaaaatcaacgte
gccatctccaactectteggettecggecgggecacaactecgtegtegectttgegeccttecgegagta
ggcggagcgagcgcecgcttggetgaggagggaggeggggtgegagecectttggetgegegegatactet
cccecgcacgagcecagactccacgegectgaatectacttgtcaacgagcaaccgtgtgttttgtecgtgyg
ccattcttattatttctccgactgtggecgtactectgtttggectgtgcaagcaccgaagagec

SEQ ID NO: 54
Prototheca moriformis (UTEX 1435) KASI-hairpin B

actagtcaTGGTCGCCCGGGCTGCGAAGCGGGACCCCACCCAGCGCATTGTGATCACCGGAATGGGCG
TGGCCTCCGTGTTTGGCAACGATGTCGAGACCTTTTACAgtgtgtttgagggttttggttgccegtat
tgaggtcctggtggcgcgcatggaggagaaggcgcectgtcecececgectgacceeccceggctacecteccgyg
caccttccagggcgcecgtacgggatccTGTAAAAGGTCTCGACATCGTTGCCAAACACGGAGGCCACGC
CCATTCCGGTGATCACAATGCGCTGGGTGGGGTCCCGCTTCGCAGCCCGGGCGACCAaagett

SEQ ID NO: 55
Prototheca moriformis (UTEX 1435) KASI-hairpin C

actagtcaTTGACATCTCCGAGTTCCCGACCAAGTTTGCGGCGCAGATCACCGGCTTICTCCGTGGAGG
ACTGCGTGGACAAGAAGAACGCGCGGCGGTACGACGACGCGCTGTCGTACGCGATGGTGGCCTCCAAG
AAGGCCCTGCGCCAGGCGGGACTGGAGAAGGACAAGTGCCCCGAGGGCTACGGAGgtgtgtttgaggyg
ttttggttgceccgtattgaggtcctggtggegegcatggaggagaaggecgectgtececgetgacecccee
ccggctaccctceccecggecacctteccagggecgegtacgggatccCTCCGTAGCCCTCGGGGCACTTGTCC
TTCTCCAGTCCCGCCTGGCGCAGGGCCTTCTTGGAGGCCACCATCGCGTACGACAGCGCGTCGTCGTA
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CCGCCGCGCGTTCTTCTTGTCCACGCAGTCCTCCACGGAGAAGCCGGTGATCTGCGCCGCAAACTTGG
TCGGGAACTCGGAGATGTCAAaagctt

SEQ ID NO: 56
Prototheca moriformis (UTEX 1435) KASI-hairpin D

actagtcaTGGGCGTGAGCACCTGCATCCGCCTGGCGCTCGAGGACGCCGGCGTCTCGCCCGACGAGG
TCAACTACGTCAACGCGCACGCCACCTCCACCCTGGTGGGCGACAAGGCCGAGGTGCGCGCGGTCAAG
TCGGTCTTTGGCGACATGAAGGGCATCAAGATgtgtgtttgagggttttggttgccecgtattgaggtce
ctggtggcgcgcatggaggagaaggcgectgteccecgetgacccececcggctacecteecggecacctte
cagggcgcgtacgggat ccATCTTGATGCCCTTCATGTCGCCAAAGACCGACTTGACCGCGCGCACCT
CGGCCTTGTCGCCCACCAGGGTGGAGGTGGCGTGCGCGTTGACGTAGTTGACCTCGTCGGGCGAGACG
CCGGCGTCCTCGAGCGCCAGGCGGATGCAGGTGCTCACGCCCAaagett

SEQ ID NO: 57
Prototheca moriformis (UTEX 1435) KASI-hairpin E

actagtcaCAACCATCAACCACGACAACCCCATCGCCGAGGTCGACGGCCTGGACGTCGTCGCCAACG
CCAAGGCCCAGCACAAAATCAACGTCGCCATCTCCAACTCCTTCGgtgtgtttgagggttttggttgce
ccgtattgaggtcecctggtggcgegcatggaggagaaggcgectgtceccegectgaccecececcggetacec
tccecggecaccttceccagggegegtacgggat ccCGAAGGAGTTGGAGATGGCGACGTTGATTTTGTGCT
GGGCCTTGGCGTTGGCGACGACGTCCAGGCCGTCGACCTCGGCGATGGGGTTIGTCGTIGGTTIGATGGTa
agett

SEQ ID NO: 58
Codon optimized M. polymorpha FAE3 (GenBank Accession No. AAP74370)

ATGgactcccgegceccagaaccgcgacggeggcgaggacgtgaagcaggagetgetgtececgecggega
cgacggcaaggtgccecctgecccaccgtggceccatcggecatecgeccagegectgeeccgacttectgeagt
ccgtgaacatgaagtacgtgaagectgggctaccactacctgatcacccacgccatgttectgetgacce
ctgccecgecttettectggtggecgecgagatecggecgectgggecacgagegeatctacecgegaget
gtggacccacctgcacctgaacctggtgtceccatcatggectgectcecctecgecetggtggecggegeca
ccectgtacttcatgtcececgecececgececcecgtgtacectggtggagttecgectgetaccgeccecgacgag
cgcctgaaggtgtccaaggacttecttectggacatgtcecegecgecaccggectgttetectecetecte
catggacttccagaccaagatcacccagcgeteccggectgggcgacgagacctacctgececcecgeca
tcctggectcececcccecceccaaccectgecatgecgecgaggeeccgecgaggaggecgecatggtgatgttegge
gcecectggacgagcectgttcgagcagaccggegtgaageccaaggagateggegtgetggtggtgaactyg
ctccectgttcaaccccacccecteccatgteecgecatgategtgaaccactaccacatgecgeggecaaca
tcaagtccctgaacctgggeggcatgggetgcectecgeecggectgatecteccatcgacctggececgegac
ctgctgcaggtgcacggcaacacctacgeccecgtggtggtgtccaccgagaacatcaccectgaactggta
cttcggcgacgaccgctceccaagetgatgtccaactgecatettececgecatgggecggegeecgeecgtgetge
tgtccaacaagcgccgcgagecgceccgceccgegceccaagtacgagetgetgcacaccgtgecgecacccacaag
ggcgccgacgacaagtgcecttecgectgegtgtaccaggaggaggactccaccggcteectgggegtgte
cctgtceccecgegagetgatggeecgtggecggecaacgecctgaaggecaacatcaccacectgggecccec
tggtgctgccectgtecgagcagatcecctgttettecgecteecctggtggeececgcaagttectgaacatyg
aagatgaagccctacatcccececgacttcaagectggecttegagecacttetgecatccacgecggeggecyg
cgcecgtgectggacgagectggagaagaacctggacctgaccgagtggcacatggagceccectcececgeatga
ccectgtaccgcettecggcaacacctcecectectectececetgtggtacgagetggectacaccgaggeccag
ggccgcgtgaagecgcecggcgaccgectgtggcagatcgectteggecteeggettcaagtgcaacteege
cgtgtggcgcecgegetgegecaccgtgaagceccecececcgtgaacaacgectggtceccgacgtgatcgaccget
tcccececgtgaagetgecccagttcTGA

SEQ ID NO: 59
M. polymorpha FAE3 (GenBank Accession No. AAP74370)
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MDSRAQNRDGGEDVKQELLSAGDDGKVPCPTVAIGIRQRLPDFLOSVNMKYVKLGYHYLITHAMFLLT
LPAFFLVAAETIGRLGHERIYRELWTHLHLNLVSIMACSSALVAGATLYFMSRPRPVYLVEFACYRPDE
RLKVSKDFFLDMSRRTGLESSSSMDEFQTKITORSGLGDETYLPPAILASPPNPCMREAREEAAMVME G
ALDELFEQTGVKPKEIGVLVVNCSLENPTPSMSAMIVNHYHMRGNIKSLNLGGMGCSAGLISIDLARD
LLOVHGNTYAVVVSTENITLNWYFGDDRSKLMSNCIFRMGGAAVLLSNKRRERRRAKYELLHTVRTHK
GADDKCEFRCVYQEEDSTGSLGVSLSRELMAVAGNALKANITTLGPLVLPLSEQILFFASLVARKELNM
KMKPYIPDFKLAFEHFCIHAGGRAVLDELEKNLDLTEWHMEPSRMTLYREFGNTSSSSLWYELAYTEAQ
GRVKRGDRLWQIAFGSGEFKCNSAVWRALRTVKPPVNNAWSDVIDREFPVKLPQF

SEQ ID NO: 60
Trypanosoma brucei ELO3 (GenBank Accession No. AAXT70673)

ATGctgatgaacttcggcggctcctacgacgectacatcaacaacttccagggecaccttectggecga
gtggatgctggaccacccctcecgtgeectacatcgecggegtgatgtacctgatectggtgetgtacyg
tgcccaagtccatcatggectcccagececccectgaacctgegegecgecaacategtgtggaacctyg
ttcctgaccctgttctccatgtgeggegectactacaccgtgecectacctggtgaaggecttcatgaa
ccccgagatcgtgatggeccgectececggecatcaagectggacgeccaacacctceccccatcatcacccact
ccggcttctacaccaccacctgecgecctggecgactecttctacttcaacggegacgtgggettctgyg
gtggccctgttcgecctgtccaagateccccgagatgatcgacaccgecttectggtgtteccagaagaa
gcccgtgatcttcectgcactggtaccaccacctgaccgtgatgctgttctgetggttcgectacgtge
agaagatctcctccggectgtggttegectecatgaactactceccgtgcactccatcatgtacctgtac
tacttcgtgtgcgecctgcggecaccgecgectggtgegececttecgececcatcatcaccttegtgea
gatcttccagatggtggtgggcaccatcgtggtgtgctacacctacaccgtgaagcacgtgctgggec
gctcctgcaccgtgaccgacttcteccctgcacaccggectggtgatgtacgtgtectacctgetgctyg
ttctcccagectgttctaccgetectacctgtecccecececgegacaaggectecatccecccacgtggeecge
cgagatcaagaagaaggagT@

SEQ ID NO: 61
Trypanosoma brucei ELO3 (GenBank Accession No. AAXT70673)

MYPTHRDLILNNYSDIYRSPTCHYHTWHTLIHTPINELLEPNLPRECDEFGYDIPYFRGQIDVEDGWSM
IHFTSSNWCIPITVCLCYIMMIAGLKKYMGPRDGGRAPIQAKNYITAWNLELSEFEFSFAGVYYTVPYHL
FDPENGLFAQGEFYSTVCNNGAYYGNGNVGFEVWLE IYSKIFELVDTFFLLIRKNPVIFLHWYHHLTVL
LYCWHAYSVRIGTGIWFATMNYSVHSVMYLYFAMTQYGPSTKKFAKKESKFITTIQILOMVVGIIVTE
AAMLYVTFDVPCYTSLANSVLGLMMYASYEFVLEVQLYVSHYVSPKHVKQE

SEQ ID NO: 62
Codon optimized Saccharomyces cerevisiae ELOl (GenBank Accession No.
P39540)

ATGgtgtccgactggaagaacttctgectggagaaggectcccgcttccgecccaccatcgaccgecc
cttcttcaacatctacctgtgggactacttcaaccgecgecgtgggectgggecaccgecggecgcttec
agcccaaggacttcgagttcaccgtgggcaagcageccctgtccgagececegececgtgetgetgtte
atcgccatgtactacgtggtgatcttcggeggecgctecectggtgaagtcctgecaagecectgaagcet
gcgcttcatctcccaggtgcacaacctgatgctgacctecgtgtcecttectgtggetgatectgatgg
tggagcagatgctgcccatcgtgtaccgecacggectgtacttegeecgtgtgcaacgtggagtectgyg
acccagcccatggagaccctgtactacctgaactacatgaccaagttcgtggagttcgecgacaccegt
gctgatggtgctgaagcaccgcaagctgaccttectgecacacctaccaccacggegecaccgecctge
tgtgctacaaccagctggtgggctacaccgcececgtgacctgggtgeccgtgaccctgaacctggeegtyg
cacgtgctgatgtactggtactacttcctgtccgectecggcatcegegtgtggtggaaggectgggt
gacccgcctgcagatcgtgcagttcatgctggacctgategtggtgtactacgtgectgtaccagaaga
tcgtggcecgectacttcaagaacgectgecaccccccagtgegaggactgectgggcetecatgaccgec
atcgccgccggcgecgecatcctgacctectacctgttectgttcatctecttctacatecgaggtgta
caagcgcggctccgectceccggcaagaagaagatcaacaagaacaacT@
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SEQ ID NO: 63
Saccharomyces cerevisiae ELOl (GenBank Accession No. P39540)

MVSDWKNECLEKASREFRPTIDRPEFENIYLWDYFNRAVGWATAGREQPKDFEFTVGKQPLSEPRPVLLE
IAMYYVVIFGGRSLVKSCKPLKLREFISQVHNLMLTSVSEFLWLILMVEQMLPIVYRHGLYFAVCNVESW
TOPMETLYYLNYMTKEFVEFADTVLMVLKHRKLTFLHTYHHGATALLCYNQLVGYTAVIWVPVTLNLAV
HVLMYWYYFLSASGIRVWWKAWVTRLOIVQEFMLDLIVVYYVLYQKIVAAYFKNACTPOQCEDCLGSMTA
IAAGAATILTSYLFLFISEYIEVYKRGSASGKKKINKNN

SEQ ID NO: 64
Codon optimized Brassica napus acyl-ACP thiocesterase (GenBank
Accession No. CAA52070) with 3X FLAG Tag

ATGctgaagctgtectgcaacgtgaccaacaacctgcacaccttecteettettectecgactecteect
gttcatccccgtgaaccgcececgcecaccatcgecgtgtecctecgggegegecteccagetgegecaageccyg
ccectggaccecctgegegecgtgatctecgecgaccagggcetceccatcecteccececegtgaactectgeacce
ccecgecgaccgectgegegecggecgectgatggaggacggctactcecctacaaggagaagttecategt
gcgcectcecctacgaggtgggcatcaacaagaccgccaccgtggagaccatcgeccaacctgetgecaggagg
tggcctgcaaccacgtgcagaagtgcggettcectecaccgacggecttegecaccacectgaccatgege
aagctgcacctgatctgggtgaccgeccgecatgcacatcgagatctacaagtaccecegectggtecga
cgtggtggagatcgagacctggtgccagtccgagggeccgeatcggecacecgecgecgactggatcectge
gcgactccgccaccaacgaggtgatecggcecegegeccacctccaagtgggtgatgatgaaccaggacacce
cgccgectgecagegegtgaccgacgaggtgegegacgagtacctggtgttcectgeccecegegageeceeg
cctggecttececcgaggagaacaactecteectgaagaagatcececcaagetggaggacccegeccagt
actccatgctggagctgaagecccgecgegecgacctggacatgaaccagcacgtgaacaacgtgacce
tacatcggctgggtgectggagtccatccececcaggagatcatcgacacccacgagetgcaggtgatcac
cctggactaccgeccgcgagtgecagcaggacgacatcgtggactecctgaccaccteecgagatcceceeg
acgaccccatctccaagttcaccggecaccaacggcetccecgecatgtecctccateccagggecacaacgag
tcccagttceccectgecacatgectgegectgtecgagaacggccaggagatcaaccgeggecgecaccecagtyg
gcgcaagaagtcctcccgcATGGACTACAAGGACCACGACGGCGACTACAAGGACCACGACATCGACT
ACAAGGACGACGACGACAAGTGA

SEQ ID NO: 65
Brassica napus acyl-ACP thioesterase (Genbank Accession No.
CAA52070) with 3X FLAG Tag (bold)

MLKLSCNVTINNLHTFSFFSDSSLEFIPVNRRTIAVSSGERA SQLRKPALDPLRAVISADQGSISPVNSCT
PADRLRAGRLMEDGYSYKEKFIVRSYEVGINKTATVETIANLLQEVACNHVOKCGESTDGEFATTLTMR
KLHLIWVTARMHIEIYKYPAWSDVVEIETWCQSEGRIGTRRDWILRDSATNEVIGRATSKWVMMNQDT
RRLORVTDEVRDEYLVECPREPRLAFPEENNSSLKKIPKLEDPAQY SMLELKPRRADLDMNQHVNNVT
YIGWVLESIPQEIIDTHELOQVITLDYRRECQODDIVDSLTTSEIPDDPISKETGTNGSAMSSIQGHNE
SQFLHMLRLSENGQEINRGRTQOWRKKS SRMDYKDHDGDYKDHDIDYKDDDDK

SEQ ID NO: 66

Codon optimized Brassica napus acyl-ACP thiocesterase (GenBank
Accession No. CAA52070), with UTEX 250 stearoyl-ACP desaturase (SAD)
chloroplast transit peptide and 3X FLAG Tag

ATGgccaccgcatccacttteteggegttcaatgececgetgeggegacectgegtegeteggegggetce
cgggcccecggcgeccagecgaggecccteccecgtgegegggegegecteecagetgegecaageccgecc
tggaccccctgegegecgtgatectcegecgaccagggetecatetececccgtgaactectgecaccecee
gccgaccgectgegegecggecgectgatggaggacggetactecctacaaggagaagttcategtgeyg
ctcctacgaggtgggecatcaacaagaccgecaccgtggagaccatecgeccaacctgectgcaggaggtgyg
cctgcaaccacgtgcagaagtgcggcecttetccaccgacggettegecaccacecctgaccatgegeaag
ctgcacctgatctgggtgaccgecccgecatgcacatcgagatctacaagtaceccgectggtecgacgt
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ggtggagatcgagacctggtgccagtccgagggccgcatcggcaccecgecgegactggatectgegeg
actccgccaccaacgaggtgatcggecgecgcecacctceccaagtgggtgatgatgaaccaggacaccecge
cgcctgcagegegtgaccgacgaggtgegegacgagtacctggtgttectgeccecgegagececgecet
ggccttcecececcgaggagaacaactccectceccecctgaagaagatccecccaagetggaggaccecgececcagtact
ccatgctggagctgaageccecgecgegecgacctggacatgaaccagcacgtgaacaacgtgacctac
atcggctgggtgctggagtccatccececcaggagatcatecgacacccacgagetgcaggtgatcacect
ggactaccgccgcecgagtgccagcaggacgacatcgtggactceccecectgaccacctcececgagateececgacg
accccatctccaagttcaccggcaccaacggctcecegecatgtecctceccatccagggecacaacgagtcece
cagttcctgcacatgctgegectgtcecgagaacggecaggagatcaacecgeggecgcacccagtggeg
caagaagtcctcccgcATGGACTACAAGGACCACGACGGCGACTACAAGGACCACGACATCGACTACA
AGGACGACGACGACAAGTGA

SEQ ID NO: 67

Brassica napus acyl-ACP thioesterase (GenBank Accession No.
CAA52070) with UTEX 250 stearoyl-ACP desaturase (SAD) chloroplast
transit peptide and 3X FLAG® Tag

MATASTFSAFNARCGDLRRSAGSGPRRPARPLPVRGRA SQLRKPALDPLRAVISADQGSISPVNSCTP
ADRLRAGRLMEDGYSYKEKFIVRSYEVGINKTATVETIANLLQEVACNHVOKCGE STDGFATTLTMRK
LHLITWVTARMHIEIYKYPAWSDVVEIETWCOSEGRIGTRRDWILRDSATNEVIGRATSKWVMMNQDTR
RLORVTIDEVRDEYLVFCPREPRLAFPEENNSSLKKIPKLEDPAQYSMLELKPRRADLDMNQHVNNVTY
IGWVLESIPQEIIDTHELQVITLDYRRECQODDIVDSLTTSEIPDDPISKETGTNGSAMSSIQGHNES
QFLHMLRLSENGQEINRGRTQWRKKSSRMDYKDHDGDYKDHDIDYKDDDDK

SEQ ID NO: 68

Codon optimized C. tinctorius FATA (GenBank Accession No. AAA33019)
with UTEX 250 stearoyl-ACP desaturase (SAD) chloroplast transit
peptide and 3X FLAG® Tag

ATGgccaccgcatccactttctecggegttcaatgeccgetgeggecgacctgegtcgctcggegggctc
cgggcccecggcgcccagegaggececct cccegtgegegggegegeogccaccggecgagecageccteeyg
gcgtggcctcectgecgecgaggecgacaaggagaagtcecctgggcaaccgectgegectgggetecctg
accgaggacggcctgtcectacaaggagaagttcecgtgatecgetgcectacgaggtgggcatcaacaagac
cgccaccatcgagaccatcgccaacctgectgcaggaggtgggcggcaaccacgeccagggegtgggcet
tctccaccgacggcttcgeccaccaccaccaccatgegcaagetgecacctgatctgggtgaccgecege
atgcacatcgagatctaccgctaccccgectggtecgacgtgatcgagatcgagacctgggtgcaggg
cgagggcaaggtgggcacccgecgecgactggatecctgaaggactacgeccaacggegaggtgatcggec
gcgccacctccaagtgggtgatgatgaacgaggacacccgeccgectgcagaaggtgtccgacgacgtg
cgcgaggagtacctggtgttctgeccecccgecaccctgegectggecttccccgaggagaacaacaacte
catgaagaagatccccaagctggaggaccccgecgagtactceccgectgggectggtgecececgeegct
ccgacctggacatgaacaagcacgtgaacaacgtgacctacatcggectgggecctggagtccatceccec
cccgagatcatcgacacccacgagetgcaggcecatcaccctggactaccgecgegagtgecagegega
cgacatcgtggactccctgacctcoccoccgecgageccctgggcaacgecgecggegtgaagttcaaggaga
tcaacggctccegtgtcoccccaagaaggacgagcaggacctgtccegcettcatgecacctgectgegetcec
gccggctcecggectggagatcaaccgetgecgecaccgagtggegcaagaageccgecaagecgcATGGA
CTACAAGGACCACGACGGCGACTACAAGGACCACGACATCGACTACAAGGACGACGACGACAAGTA

SEQ ID NO: 69
C. tinctorius FATA (GenBank Accession No. AAA33019) with UTEX 250
stearoyl—-ACP desaturase (SAD) chloroplast transit peptide

MATASTFSAFNARCGDLRRSAGSGPRRPARPLPVRGERA ATGEQPSGVASLREADKEKSLGNRLRLGSL
TEDGLSYKEKEFVIRCYEVGINKTATIETIANLLOEVGGNHAQGVGE STDGFATTTTMRKLHLIWVTAR
MHIETYRYPAWSDVIEIETWVQGEGKVGTRRDWILKDYANGEVIGRATSKWVMMNEDTRRLOKVSDDV
REEYLVEFCPRTLRLAFPEENNNSMKKIPKLEDPAEYSRLGLVPRRSDLDMNKHVNNVTYIGWALESIP
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PEIIDTHELQAITLDYRRECQRDDIVDSLTSREPLGNAAGVKEFKEINGSVSPKKDEQDLSREMHLLRS
AGSGLEINRCRTEWRKKPAKRMDYKDHDGDYKDHDIDYKDDDDK

SEQ ID NO: 70
Codon optimized R. communis FATA (Genbank Accession No. ABS30422)
with a 3xFLAG epitope tag

ATGctgaaggtgccctgctgcaacgccaccgaccccatccagtececctgtecteccecagtgecgcettect
gacccacttcaacaaccgcccctacttcacccgeecgecccteccatccccaccttcttcectectceccaaga
actcctccgcectcecectgecaggeccgtggtgtceccgacatctectececgtggagtececgecgectgegactcece
ctggccaaccgcctgcecgectgggcaagetgaccgaggacggecttctectacaaggagaagttecategt
ggggcgcgcccgctcecctacgaggtgggcatcaacaagaccgeccaccgtggagaccatcgecaacctge
tgcaggaggtgggctgcaaccacgcccagtcecgtgggcttctceccaccgacggcttcgeccaccaccace
tccatgcgcaagatgcacctgatctgggtgaccgeccecgecatgcacatcgagatctacaagtacccecge
ctggtccgacgtggtggaggtggagacctggtgccagtccgagggeccgecatcggecacccgecgegact
ggatcctgaccgactacgccaccggccagatcatcggececgegececacctceccaagtgggtgatgatgaac
caggacacccgccgcectgcagaaggtgaccgacgacgtgegecgaggagtacctggtgttctgececeecg
cgagctgcgcectggecttceccececcgaggagaacaaccgctcectceccaagaagatcteccaagectggaggacce
ccgcccagtactceccaagectgggectggtgecccecgececgecgecgacctggacatgaaccagecacgtgaac
aacgtgacctacatcggctgggtgctggagtccatcccccaggagatcatcgacacccacgagcetgcea
gaccatcaccctggactaccgeccgecgagtgccagecacgacgacatcgtggactccecctgaccteegtgg
agccctceccgagaacctggaggeccgtgtceccgagectgecgeggcaccaacggctcecgeccaccaccaccgcec
ggcgacgaggactgccgcaacttcctgcacctgctgecgectgtececggecgacggectggagatcaaccyg
cggccgcaccgagtggecgcaagaagtccgecccgCATGGACTACAAGGACCACGACGGCGACTACAAGG
ACCACGACATCGACTACAAGGACGACGACGACAAGT®A

SEQ ID NO: 71
R. communis FATA (Genbank Accession No. ABS30422) with a 3xXFLAG®
epitope tag

MLKVPCCNATDPIQSLSSQCRFLTHENNRPYFTRRPSIPTEFFSSKNSSASLOAVVSDISSVESAACDS
LANRLRLGKLTEDGF SYKEKFIV@ERA RSYEVGINKTATVETIANLLQEVGCNHAQSVGEF STDGFATTT
SMRKMHLIWVTARMHIEIYKYPAWSDVVEVETWCOSEGRIGTRRDWILTDYATGQITGRATSKWVMMN
ODTRRLOKVTDDVREEYLVFCPRELRLAFPEENNRSSKKISKLEDPAQYSKLGLVPRRADLDMNQHVN
NVIYIGWVLESIPQEIIDTHELQTITLDYRRECQHDDIVDSLTSVEPSENLEAVSELRGTNGSATTTA
GDEDCRNFLHLLRLSGDGLE INRGRTEWRKKSARMDYKDHDGDYKDHDIDYKDDDDK

SEQ ID NO: 72
Codon optimized G. mangostana FATAl (GenBank Accession No. AAB51523)
with 3X FLAG® epitope tag

ATGctgaagctgtcctcectccegctececccectggeccgecatccccacccgeccececgecccaacteceat
ccccecccecgecatcategtggtgtectectectectccaaggtgaacccectgaagaccgaggecgtgyg
tgtcctcecggectggecgaccgectgegectgggctecctgaccgaggacggectgtecctacaaggag
aagttcatcgtgcgctgctacgaggtgggcatcaacaagaccgccaccgtggagaccategecaacct
gctgcaggaggtgggctgcaaccacgcccagtececgtgggctactccaccggeggettcteccaccaccce
ccaccatgcgcaagctgegcectgatctgggtgaccgecccgecatgcacatcgagatctacaagtaccec
gcctggtccgacgtggtggagatcgagtcctggggccagggcgagggcaagat cggcacccgecgega
ctggatcctgcgcgactacgccaccggceccaggtgatcggecgegecacctcecaagtgggtgatgatga
accaggacacccgceccgectgcagaaggtggacgtggacgtgegecgacgagtacctggtgecactgeccec
cgcgagctgcecgectggecttcecccgaggagaacaactecteccctgaagaagatctccaagetggagga
ccccteccagtactccaagcectgggectggtgecccgecgegecgacctggacatgaaccagecacgtga
acaacgtgacctacatcggctgggtgctggagtccatgecccaggagatcatcgacacccacgagetyg
cagaccatcaccctggactaccgceccgcgagtgccagecacgacgacgtggtggactccctgacctceccec
cgagccctccgaggacgecgaggecgtgttcaaccacaacggcaccaacggctecgecaacgtgtecyg
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ccaacgaccacggctgccgcaacttcecctgcecacctgectgegectgtcececggcaacggectggagatcaac
cgcggccgcaccgagtggcgcaagaagcccacccgCATGGACTACAAGGACCACGACGGCGACTACAA
GGACCACGACATCGACTACAAGGACGACGACGACAAGTA

SEQ ID NO: 73
G. mangostana FATAl (GenBank Accession No. AAB51523) with 3X FLAG®
epitope tag

MLKLSSSRSPLARIPTRPRPNSIPPRIIVVSSSSSKVNPLKTEAVVSSGLADRLRLGSLTEDGLSYKE
KEIVRCYEVGINKTATVETIANLLOQEVGCNHAQSVGYSTGGESTTPTMRKLRLIWVTARMHIEIYKYP
AWSDVVEIESWGOGEGKIGTRRDWILRDYATGQVIGRAT SKWVMMNODTRRLOKVDVDVRDEYLVHCP
RELRLAFPEENNSSLKKISKLEDPSQYSKLGLVPRRADLDMNQHVNNVTYIGWVLESMPQEIIDTHEL
QTITLDYRRECQHDDVVDSLTSPEPSEDAEAVENHNGTNGSANVSANDHGCRNEFLHLLRLSGNGLEIN
RGRTEWRKKPTRMDYKDHDGDYKDHDIDYKDDDDK

SEQ ID NO: 74
Codon optimized Theobroma cacao FATAl with 3X FLAG® epitope tag

ATGctgaagctgtcctcecctgcaacgtgaccgaccagecgecaggecctggeccagtgecgettectggce
cccececeecgececccecttcectecttecgetggegecaccecececgtggtggtgtectgeteccectectececgec
ccaacctgtccccececctgecaggtggtgctgteccggeccagecagecaggeccggecatggagetggtggagtec
ggctccggctccctggeccgaccgectgegectgggcectececctgaccgaggacggectgtcectacaagga
gaagttcatcgtgcgctgctacgaggtgggcatcaacaagaccgeccaccgtggagaccatecgecaacce
tgctgcaggaggtgggctgcaaccacgcccagteccgtgggctactccaccgacggcttecgecaccace
cgcaccatgcgcaagctgcacctgatctgggtgaccgeccecgecatgcacatcgagatctacaagtaccecce
cgcctggtcececgacgtgatcgagatcgagacctggtgccagtccgagggeccgecatcggcacccgeccgeg
actggatcctgaaggacttcggcaccggcgaggtgatcggeccgecgecaccteccaagtgggtgatgatg
aaccaggacacccgccgcectgcagaaggtgtccgacgacgtgecgecgaggagtacctggtgttctgecce
ccgcgagctgcecgectggecttececececgaggagaacaacaactceccecctgaagaagatcgeccaagectggacyg
actccttccagtactccecgectgggectgatgecccecgecgegecgacctggacatgaaccagecacgtg
aacaacgtgacctacatcggctgggtgctggagtccatgeccccaggagatcatcgacacccacgagcet
gcagaccatcaccctggactaccgccgecgagtgccagcaggacgacgtggtggactceccecctgacctecce
ccgagcaggtggagggcaccgagaaggtgtcecgeccatccacggecaccaacggctccgecgecgeccge
gaggacaagcaggactgccgccagttcctgcacctgcectgecgectgtectcececgacggeccaggagatcecaa
ccgcggceccgecaccgagtggecgecaagaagecccgcCccgCATGGACTACAAGGACCACGACGGCGACTACA
AGGACCACGACATCGACTACAAGGACGACGACGACAAGTA

SEQ ID NO: 75
Theobroma cacao FATAl with 3X FLAG® epitope tag

MLKLSSCNVTDQRQALAQCRFLAPPAPESFRWRTPVVVSCSPSSRPNLSPLOVVLSGQOQOAGMELVES
GSGSLADRLRLGSLTEDGLSYKEKEFIVRCYEVGINKTATVET IANLLOEVGCNHAQSVGYSTDGEATT
RTMRKLHLIWVTARMHIEIYKYPAWSDVIEIETWCOSEGRIGTRRDWILKDEGTGEVIGRATSKWVMM
NODTRRLOKVSDDVREEYLVECPRELRLAFPEENNNSLKKIAKLDDSEFQY SRLGLMPRRADLDMNQHV
NNVITYIGWVLESMPQEIIDTHELQTITLDYRRECQQDDVVDSLTSPEQVEGTEKVSATHGTNGSAAAR
EDKODCRQFLHLLRLSSDGQEINRGRTEWRKKPARMDYKDHDGDYKDHDIDYKDDDDK

SEQ ID NO: 76
23S rRNA for UTEX 1439, UTEX 1441, UTEX 1435, UTEX 1437 Prototheca
moriformis

TGTTGAAGAATGAGCCGGCGACTTAAAATAAATGGCAGGCTAAGAGAATTAATAACTCGAAACCTAAG
CGAAAGCAAGTCTTAATAGGGCGCTAATTTAACAAAACATTAAATAAAATCTAAAGTCATTTATTTTA
GACCCGAACCTGAGTGATCTAACCATGGTCAGGATGAAACTTGGGTGACACCAAGTGGAAGTCCGAAC
CGACCGATGTTGAAAAATCGGCGGATGAACTGTGGTTAGTGGTGAAATACCAGTCGAACTCAGAGCTA
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GCTGGTTCTCCCCGAAATGCGTTGAGGCGCAGCAATATATCTCGTCTATCTAGGGGTAAAGCACTGTT
TCGGTGCGGGCTATGAAAATGGTACCAAATCGTGGCAAACTCTGAATACTAGAAATGACGATATATTA
GTGAGACTATGGGGGATAAGCTCCATAGTCGAGAGGGAAACAGCCCAGACCACCAGTTAAGGCCCCAA
AATGATAATGAAGTGGTAAAGGAGGTGAAAATGCAAATACAACCAGGAGGTTGGCTTAGAAGCAGCCA
TCCTTTAAAGAGTGCGTAATAGCTCACTG

SEQ ID NO: 77
Cu PSR23 LPAAT2-1

MATIAAAAVIFLFGLIFFASGLIINLFQALCEFVLIRPLSKNAYRRINRVFAELLLSELLCLEDWWAGAK
LKLFTDPETFRLMGKEHALVIINHMTELDWMVGWVMGQHFGCLGSIISVAKKSTKELPVLGWSMWE' SE
YLYLERSWAKDKSTLKSHIERLIDYPLPFWLVIFVEGTRFTRTKLLAAQQYAVSSGLPVPRNVLIPRT
KGEVSCVSHMRSEVPAVYDVTVAFPKTSPPPTLLNLFEGQSIMLHVHIKRHAMKDLPESDDAVAEWCR
DKEVEKDALLDKHNAEDTE SGQEVCHSGSROLKSLLVVISWVVVTTEGALKFLOWS SWKGKAFSATIGL
GIVTLLMHVLILSSQAERSNPAEVAQAKLKTGLSISKKVTDKEN

SEQ ID NO: 78
CuPSR23 LPAAT3-1

MATIAAAAVIVPLSLLEFFVSGLIVNLVQAVCEVLIRPLSKNTYRRINRVVAELLWLELVWLIDWWAGVK
IKVETDHETFHLMGKEHALVICNHKSDIDWLVGWVLGORSGCLGSTLAVMKKS SKELPVLGWSMWE SE
YLFLERSWAKDEITLKSGLNRLKDYPLPFWLALEVEGTRFTRAKLLAAQQYAASSGLPVPRNVLIPRT
KGEVSSVSHMRSEVPAIYDVTVAIPKTSPPPTLIRMFKGQOSSVLHVHLKRHLMKDLPESDDAVAQWCR
DIFVEKDALLDKHNAEDTESGQELQETGRPIKSLLVVISWAVLEVEFGAVKFLOWSSLLSSWKGLAFSG
IGLGVITLLMHILILESQSERSTPAKVAPAKPKNEGESSKTEMEKEK

SEQ ID NO: 79
Amino acid sequence for CuPSR23 LPPATx

MEIPPHCLCSPSPAPSQLYYKKKKHAILQTQTPYRYRVSPTCFAPPRLRKQHPYPLPVLCYPKLLHES
QPRYPLVRSHLAEAGVAYRPGYELLGKIRGVCEFYAVTAAVALLLFOQCMLLLHPFVLLEFDPFPRKAHHT
IAKLWSICSVSLEYKIHIKGLENLPPPHSPAVYVSNHOSFLDIYTLLTLGRTFKEISKTEIFLYPIIG
WAMYMLGTIPLKRLDSRSQLDTLKRCMDLIKKGASVEFFPEGTRSKDGKLGAFKKGAF STAAKSKVPV
VPITLIGTGKIMPPGSELTVNPGTVQVITHKPIEGSDAEAMCNEARATISHSLDD

SEQ ID NO: 80
cDNA sequence for CuPSR23 LPAATx coding region

ATGGAGATCCCGCCTCACTGTCTICTGTTCGCCTTCGCCTGCGCCTTCGCAATTGTATTACAAGAAGAA
GAAGCATGCCATTCTCCAAACTCAAACTCCCTATAGATATAGAGTTTCCCCGACATGCTTTGCCCCCC
CCCGATTGAGGAAGCAGCATCCTTACCCTCTCCCTGTCCTCTGCTATCCAAAACTCCTCCACTTCAGC
CAGCCTAGGTACCCTCTGGTTAGATCTCATTTGGCTGAAGCTGGTGTTGCTTATCGTCCAGGATACGA
ATTATTAGGAAAAATAAGGGGAGTGTGTTTCTATGCTGTCACTGCTGCCGTTGCCTTGCTTCTATTTC
AGTGCATGCTCCTCCTCCATCCCTTTGTGCTCCTCTTCGATCCATTTCCAAGAAAGGCTCACCATACC
ATCGCCAAACTCTGGTCTATCTGCTCTGTTTCTCTTTTITTACAAGATTCACATCAAGGGTTTGGAAAA
TCTTCCCCCACCCCACTCTCCTGCCGTCTATGTCTCTAATCATCAGAGTTTTICTCGACATCTATACTC
TCCTCACTCTCGGTAGAACCTTCAAGTTCATCAGCAAGACTGAGATCTTTCTCTATCCAATTATCGGT
TGGGCCATGTATATGTTGGGTACCATTCCTCTCAAGCGGTTGGACAGCAGAAGCCAATTGGACACTCT
TAAGCGATGTATGGATCTCATCAAGAAGGGAGCATCCGTCTTTTTCTTCCCAGAGGGAACACGAAGTA
AAGATGGGAAACTGGGTGCTTTCAAGAAAGGTGCATTCAGCATCGCAGCAAAAAGCAAGGTTCCTGTT
GTGCCGATCACCCTTATTGGAACTGGCAAGATTATGCCACCTGGGAGCGAACTTACTGTCAATCCAGG
AACTGTGCAAGTAATCATACATAAACCTATCGAAGGAAGTGATGCAGAAGCAATGTGCAATGAAGCTA
GAGCCACGATTTCTCACTCACTTGATGATTAA

SEQ ID NO: 81
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cDNA sequence for CuPSR23 LPAAT 2-1 coding region

ATGGCGATTGCAGCGGCAGCTGTCATCTTCCTCTTCGGCCTTATCTTCTTCGCCTCCGGCCTCATAAT
CAATCTCTTCCAGGCGCTTTGCTTTGTCCTTATTCGGCCTCTTTCGAAAAACGCCTACMGGAGAATAA
ACAGAGTTTTTGCAGAATTGTTGTTGTCGGAGCTTTTATGCCTATTCGATTGGTGGGCTGGTGCTAAG
CTCAAATTATTTACCGACCCTGAAACCTTTCGCCTTATGGGCAAGGAACATGCTCTTGTCATAATTAA
TCACATGACTGAACTTGACTGGATGGTTGGATGGGTTATGGGTCAGCATTTTIGGTTGCCTTGGGAGCA
TAATATCTGTTGCGAAGAAATCAACAAAATTTCTTCCGGTATTGGGGTGGTCAATGTGGTTTTCAGAG
TACCTATATCTTGAGAGAAGCTGGGCCAAGGATAAAAGTACATTAAAGTCACATATCGAGAGGCTGAT
AGACTACCCCCTGCCCTTCTGGTTGGTAATTTTTGTGGAAGGAACTCGGTTTACTCGGACAAAACTCT
TGGCAGCCCAGCAGTATGCTGTCTCATCTGGGCTACCAGTGCCGAGAAATGTTTTGATCCCACGTACT
AAGGGTTTTGTTTCATGTGTAAGTCACATGCGATCATTTGTTCCAGCAGTATATGATGTCACAGTGGC
ATTCCCTAAGACTTCACCTCCACCAACGTTGCTAAATCTTTTCGAGGGTCAGTCCATAATGCTTCACG
TTCACATCAAGCGACATGCAATGAAAGATTTACCAGAATCCGATGATGCAGTAGCAGAGTGGTGTAGA
GACAAATTTGTGGAAAAGGATGCTTTGTTGGACAAGCATAATGCTGAGGACACTTTCAGTGGTCAAGA
AGTTTGTCATAGCGGCAGCCGCCAGTTAAAGTCTCTTCTGGTGGTAATATCTTGGGTGGTTGTAACAA
CATTTGGGGCTCTAAAGTTCCTTCAGTGGTCATCATGGAAGGGGAAAGCATTTTCAGCTATCGGGCTG
GGCATCGTCACTCTACTTATGCACGTATTGATTCTATCCTCACAAGCAGAGCGGTCTAACCCTGCGGA
GGTGGCACAGGCAAAGCTAAAGACCGGGTTGTCGATCTCAAAGAAGGTAACGGACAAGGAAAACTAG

SEQ ID NO: 82
cDNA sequence for CuPSR23 LPAAx 3-1 coding region

ATGGCGATTGCTGCGGCAGCTGTCATCGTCCCGCTCAGCCTCCTCTTCTTCGTCTCCGGCCTCATCGT
CAATCTCGTACAGGCAGTTTGCTTTGTACTGATTAGGCCTCTGTCGAAAAACACTTACAGAAGAATAA
ACAGAGTGGTTGCAGAATTGTTGTGGTTGGAGTTGGTATGGCTGATTGATTGGTGGGCTGGTGTCAAG
ATAAAAGTATTCACGGATCATGAAACCTTTCACCTTATGGGCAAAGAACATGCTCTTGTCATTTGTAA
TCACAAGAGTGACATAGACTGGCTGGTTGGGTGGGTTCTGGGACAGCGGTCAGGTTGCCTTGGAAGCA
CATTAGCTGTTATGAAGAAATCATCAAAGTTTCTCCCGGTATTAGGGTGGTCAATGTGGTTCTCAGAG
TATCTATTCCTTGAAAGAAGCTGGGCCAAGGATGAAATTACATTAAAGTCAGGTTTGAATAGGCTGAA
AGACTATCCCTTACCCTTCTGGTTGGCACTTTTTGTGGAAGGAACTCGGTTCACTCGAGCAAAACTCT
TGGCAGCCCAGCAGTATGCTGCCTCTTCGGGGCTACCTGTGCCGAGAAATGTTCTGATCCCGCGTACT
AAGGGTTTTGTTTCTTCTGTGAGTCACATGCGATCATTTGTTCCAGCCATATATGATGTTACAGTGGC
AATCCCAAAGACGTCACCTCCACCAACATTGATAAGAATGTTCAAGGGACAGTCCTCAGTGCTTCACG
TCCACCTCAAGCGACACCTAATGAAAGATTTACCTGAATCAGATGATGCTGTITGCTCAGTGGTGCAGA
GATATATTCGTCGAGAAGGATGCTTTGTTGGATAAGCATAATGCTGAGGACACTTTCAGTGGCCAAGA
ACTTCAAGAAACTGGCCGCCCAATAAAGTCTCTTCTGGTTGTAATCTCTTGGGCGGTGTTGGAGGTAT
TTGGAGCTGTGAAGTTTCTTCAATGGTCATCGCTGTTATCATCATGGAAGGGACTTGCATTTTCGGGA
ATAGGACTGGGTGTCATCACGCTACTCATGCACATACTGATTTTATTCTCACAATCCGAGCGGTCTAC
CCCTGCAAAAGTGGCACCAGCAAAGCCAAAGAATGAGGGAGAGTCCTCCAAGACGGAAATGGAAAAGG
AAAAGTAG

SEQ ID NO: 83
cDNA sequence for CuPSR23 LPAATx coding region codon optimized for
Prototheca moriformis

ATGgagatccccececccecactgectgtgeteccecteeeccecgeccectecccagetgtactacaagaagaa
gaagcacgccatcctgecagacccagaccccectaccgcetaccgegtgteceeccacctgettegecceece
cccgectgegcaagcagecacccectaccecectgeccgtgetgtgetacececaagetgetgecacttetec
cagccccgetacccectggtgegetececacctggeccgaggecggegtggectaccgeccecggectacga
gctgctgggcaagatcecgeggegtgtgecttectacgececgtgaccgecgecgtggeecctgetgetgttec
agtgcatgctgctgctgecaccecttegtgetgetgttegacececttecceecgcaaggeccaccacace
atcgccaagcectgtggtcecatctgetecgtgteectgttectacaagatccacatcaagggectggagaa
cctgcccececcceccacteceeccgecgtgtacgtgtecaaccaccagtecttectggacatctacaccece
tgctgaccctgggecgcaccttcaagttcatcteccaagaccgagatettectgtaccececatcategge
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tgggccatgtacatgctgggcaccatcccecctgaagegectggacteccgeteccecagetggacacccet
gaagcgctgcatggacctgatcaagaagggecgectcegtgttettetteceeccgagggecaccegeteca
aggacggcaagctgggcgcecttcaagaagggcecgectteteccatecgecgeccaagteccaaggtgececgty
gtgcccatcaccctgatecggecaccggcaagatcatgececccecggetecgagetgaccgtgaaccecegy
caccgtgcaggtgatcatccacaagcecccatcgagggetccgacgecgaggceccatgtgecaacgaggecc
gcgccaccatctceccactceccectggacgacTGA

SEQ ID NO: 84
cDNA sequence for CuPSR23 LPAAT 2-1 coding region codon optimized
for Prototheca moriformis

ATGgcgatcgcggccecgeggeggtgatecttectgtteggectgatettettegecteecggectgateat
caacctgttccaggcgetgtgettegtectgatccgecceetgteccaagaacgectaccgecgeatcea
accgcecgtgttcgeggagetgetgectgtccgagetgectgtgectgttegactggtgggegggegegaay
ctgaagctgttcaccgaccecgagacgttecgectgatgggcaaggagecacgecctggtcatcatcaa
ccacatgaccgagctggactggatggtgggctgggtgatgggccagecacttcggectgectgggeteca
tcatctccgtegeccaagaagtceccacgaagttectgecegtgetgggetggtecatgtggttetecgayg
tacctgtacctggagcgetcecctgggecaaggacaagtccacecctgaagtcceccacatcgagegectgat
cgactaccccctgececttetggetggtecatcttegtecgagggcaccecgettcacgegecacgaagetgce
tggcggcecccagcagtacgeggtcectectecggectgecegtececcecgecaacgtectgatecceecgeacy
aagggcttcgtctecctgegtgtecccacatgegetecttegteccegeggtgtacgacgtcacggtgge
gttccccaagacgtcceccceeccecacgetgectgaacctgttecgagggeccagtecatcatgetgecacy
tgcacatcaagcgceccacgecatgaaggacctgececcgagtecgacgacgecgtegeggagtggtgecge
gacaagttcgtcgagaaggacgccctgctggacaagcacaacgcggaggacacgttctecggecagga
ggtgtgccactcecggctcecccgecagetgaagtecctgetggtegtgatectectgggtegtggtgacga
cgttcggegeccctgaagttectgecagtggtectecctggaagggcaaggegttetecgecateggectyg
ggcatcgtcaccctgctgatgecacgtgctgatectgtectcececcaggecgagegetccaaccecgecga
ggtggcccaggccaagectgaagaccggectgtecatcecteccaagaaggtgacggacaaggagaacTGA

SEQ ID NO: 85
cDNA sequence for CuPSR23 LPAAx 3-1 coding region codon optimized
for Prototheca moriformis

ATGgccatcgcggcggecgeggtgatecgtgececectgtecctgetgttettegtgteceggectgategt
caacctggtgcaggccgtctgettegtectgatccgeccectgteccaagaacacgtaccgecgecatcea
accgcgtggtcgeggagetgetgtggectggagetggtgtggetgatecgactggtgggegggegtgaayg
atcaaggtcttcacggaccacgagacgttccacctgatgggcaaggagcacgecctggtcatectgeaa
ccacaagtccgacatcgactggetggteggectgggtectgggeccagegeteccggetgectgggeteca
ccctggeggtcatgaagaagtectceccaagttectgececgtectgggetggtececatgtggttetecegag
tacctgttcectggagecgetcectgggecaaggacgagatcacgectgaagtcecggectgaaccgectgaa
ggactaccccctgeccttetggetggegetgttegtggagggcacgegettcaccecgegegaagetge
tggcggcecgcagcagtacgecgegtecctecggectgecegtgeccecgecaacgtgetgatecceecgeacy
aagggcttcgtgtcecctecgtgtecccacatgegetecttegtgececgegatectacgacgtcacegtgge
catccccaagacgtccecccccececccecacgetgateccgecatgttcaagggecagtectecgtgetgeacy
tgcacctgaagcgecacctgatgaaggacctgecceccgagteccgacgacgecgtegegecagtggtgecge
gacatcttecgtggagaaggacgcgetgctggacaagcacaacgccgaggacaccttcectecggecagga
gctgcaggagaccggccgecccatcaagtecctgetggtegtcatetectgggecgtectggaggtgt
tcggegecgtcaagttecectgcagtggtectecctgetgtectectggaagggectggegttectecgge
atcggcctgggecgtgatcaccecectgetgatgcacatcecctgatectgtteteccagteccgagegetccac
cccecgccaaggtggcecocccgegaageccaagaacgagggcgagtectccaagaccgagatggagaagyg
agaagTGA

SEQ ID NO: 86

Nucleic acid sequence encoding 14:0-ACP thioesterase, Cuphea
palustris (Cpal FATB2, accession AAC49180) containing an extended
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heterologous transit peptide from C. protothecoides and a 41 amino
acid N-terminal extension derived from the native Cpal FATB2
sequence in construct D1481 [pSZz2479]

GCGCACCCCAAGGCGAACGGCAGCGCGGTGTCGCTGAAGTCGGGCTCCCTGGAGACCCAGGAGGACAA
GACGAGCAGCTCGTCCCCCCCCCCCCGCACGTTCATCAACCAGCTGCCCGTGTGGAGCATGCTGCTGT
CGGCGGTGACCACGGTCTTCGGCGTGGCCGAGAAGCAGTGGCCCATGCTGGACCGCAAGTCCAAGCGC
CCCGACATGCTGGTCGAGCCCCTGGGCGTGGACCGCATCGTCTACGACGGCGTGAGCTTCCGCCAGTC
GTTCTCCATCCGCAGCTACGAGATCGGCGCCGACCGCACCGCCTCGATCGAGACGCTGATGAACATGT
TCCAGGAGACCTCCCTGAACCACTGCAAGATCATCGGCCTGCTGAACGACGGCTTCGGCCGCACGCCC
GAGATGTGCAAGCGCGACCTGATCTGGGTCGTGACCAAGATGCAGATCGAGGTGAACCGCTACCCCAC
GTGGGGCGACACCATCGAGGTCAACACGTGGGTGAGCGCCTCGGGCAAGCACGGCATGGGCCGCGACT
GGCTGATCTCCGACTGCCACACCGGCGAGATCCTGATCCGCGCGACGAGCGTCTGGGCGATGATGAAC
CAGAAGACCCGCCGCCTGTCGAAGATCCCCTACGAGGTGCGCCAGGAGATCGAGCCCCAGTTCGTCGA
CTCCGCCCCCGTGATCGTGGACGACCGCAAGTTCCACAAGCTGGACCTGAAGACGGGCGACAGCATCT
GCAACGGCCTGACCCCCCGCTGGACGGACCTGGACGTGAACCAGCACGTCAACAACGTGAAGTACATC
GGCTGGATCCTGCAGTCGGTCCCCACCGAGGTGTTCGAGACGCAGGAGCTGTGCGGCCTGACCCTGGA
GTACCGCCGCGAGTGCGGCCGCGACTCCGTGCTGGAGAGCGTCACGGCCATGGACCCCTCGAAGGAGG
GCGACCGCTCCCTGTACCAGCACCTGCTGCGCCTGGAGGACGGCGCGGACATCGTGAAGGGCCGCACC
GAGTGGCGCCCCAAGAACGCCGGCGCCAAGGGCGCCATCCTGACGGGCAAGACCAGCAACGGCAACTC
GATCTCCTGA

SEQ ID NO: 87

Amino acid sequence of 14:0-ACP thioesterase, Cuphea palustris (Cpal
FATB2, accession AAC49180) containing an extended heterologous
transit peptide from C. protothecoides and a 41 amino acid N-
terminal extension derived from the native Cpal FATB2 sequence
encoded by construct D1481 [pSZz2479]

AHPKANGSAVSLKSGSLETQEDKTSSSSPPPRTEFINQLPVWSMLLSAVTTVEGVAEKQWP
MLDRKSKRPDMLVEPLGVDRIVYDGVSEFROSFSIRSYEIGADRTASIETLMNMEQETSLN
HCKIIGLLNDGEFGRTPEMCKRDLIWVVTKMQIEVNRYPTWGDTIEVNTWVSASGKHGMGR
DWLISDCHTGEILIRATSVWAMMNQKTRRLSKIPYEVRQEIEPQFVDSAPVIVDDRKEFHK
LDLKTGDSICNGLTPRWTDLDVNQHVNNVKYIGWILQSVPTEVFETQELCGLTLEYRREC
GRDSVLESVTAMDPSKEGDRSLYQHLLRLEDGAD IVKGRTEWRPKNAGAKGAILTGKTSN
GNSIS

SEQ ID No: 88

Nucleic acid sequence encoding 14:0-ACP thioesterase, Cuphea
palustris (Cpal FATB2, accession AAC49180) containing an extended
heterologous transit peptide from C. protothecoides, a 41 amino
acid N-terminal extension derived from the native Cpal FATB2
sequence, and a C-terminal FLAG epitope tag in construct D1482
[pSZ2480]

GCGCACCCCAAGGCGAACGGCAGCGCGGTGTCGCTGAAGTCGGGCTCCCTGGAGACCCAGGAGGACAA
GACGAGCAGCTCGTCCCCCCCCCCCCGCACGTTCATCAACCAGCTGCCCGTGTGGAGCATGCTGCTGT
CGGCGGTGACCACGGTCTTCGGCGTGGCCGAGAAGCAGTGGCCCATGCTGGACCGCAAGTCCAAGCGC
CCCGACATGCTGGTCGAGCCCCTGGGCGTGGACCGCATCGTCTACGACGGCGTGAGCTTCCGCCAGTC
GTTCTCCATCCGCAGCTACGAGATCGGCGCCGACCGCACCGCCTCGATCGAGACGCTGATGAACATGT
TCCAGGAGACCTCCCTGAACCACTGCAAGATCATCGGCCTGCTGAACGACGGCTTCGGCCGCACGCCC
GAGATGTGCAAGCGCGACCTGATCTGGGTCGTGACCAAGATGCAGATCGAGGTGAACCGCTACCCCAC
GTGGGGCGACACCATCGAGGTCAACACGTGGGTGAGCGCCTCGGGCAAGCACGGCATGGGCCGCGACT
GGCTGATCTCCGACTGCCACACCGGCGAGATCCTGATCCGCGCGACGAGCGTCTGGGCGATGATGAAC
CAGAAGACCCGCCGCCTGTCGAAGATCCCCTACGAGGTGCGCCAGGAGATCGAGCCCCAGTTCGTCGA
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CTCCGCCCCCGTGATCGTGGACGACCGCAAGTTCCACAAGCTGGACCTGAAGACGGGCGACAGCATCT
GCAACGGCCTGACCCCCCGCTGGACGGACCTGGACGTGAACCAGCACGTCAACAACGTGAAGTACATC
GGCTGGATCCTGCAGTCGGTCCCCACCGAGGTGTTCGAGACGCAGGAGCTGTGCGGCCTGACCCTGGA
GTACCGCCGCGAGTGCGGCCGCGACTCCGTGCTGGAGAGCGTCACGGCCATGGACCCCTCGAAGGAGG
GCGACCGCTCCCTGTACCAGCACCTGCTGCGCCTGGAGGACGGCGCGGACATCGTGAAGGGCCGCACC
GAGTGGCGCCCCAAGAACGCCGGCGCCAAGGGCGCCATCCTGACGGGCAAGACCAGCAACGGCAACTC
GATCTCCatggactacaaggaccacgacggcgactacaaggaccacgacatcgactacaaggacgacy
acgacaagtga

SEQ ID NO: 89

Amino acid sequence of 14:0-ACP thioesterase, Cuphea palustris (Cpal
FATB2, accession AAC49180) containing an extended heterologous
transit peptide from C. protothecoides, a 41 amino acid N-terminal
extension derived from the native Cpal FATB2 sequence, and a C-
terminal FLAG epitope tag encoded by construct D1482 [pSZ2480]

AHPKANGSAVSLKSGSLETQEDKTSSSSPPPRTEFINQLPVWSMLLSAVTTVEGVAEKQWP
MLDRKSKRPDMLVEPLGVDRIVYDGVSEFROSFSIRSYEIGADRTASIETLMNMEQETSLN
HCKIIGLLNDGEFGRTPEMCKRDLIWVVTKMQIEVNRYPTWGDTIEVNTWVSASGKHGMGR
DWLISDCHTGEILIRATSVWAMMNQKTRRLSKIPYEVROQEIEPQFVDSAPVIVDDRKEFHK
LDLKTGDSICNGLTPRWTDLDVNQHVNNVKYIGWILQSVPTEVFETQELCGLTLEYRREC
GRDSVLESVTAMDPSKEGDRSLYQHLLRLEDGAD IVKGRTEWRPKNAGAKGAILTGKTSN
GNSISMDYKDHDGDYKDHDIDYKDDDDK

SEQ ID NO: 154
Cuphea hyssopifolia FATB3 coding region, codon optimized for
Prototheca moriformis

gtggccgccgaggectectecegecetgtteteegtgegecacececceggecacctececcccaageeccggeaa
gttcggcaactggcccaccteectgtecgtgeecttcaagteccaagtccaaccacaacggecggettec
aggtgaaggccaacgcctccgeccgecccaaggecaacggcectecgecgtgtecectgaagteeggetec
ctggacacccaggaggacacctcctectectectececceceeccgecaccttcatcaaccagetgeccga
ctggtccatgctgctgtceccgecatcaccaccgtgttegtggecgecgagaagecagtggaccatgetgg
accgcaagtccaagcgecccgacatgcectgatggaccecttecggegtggaccgegtggtgecaggacgge
gccgtgttecgeccagtectteteccateecgetectacgagatcggegecgaccgecaccgectecatega
gaccctgatgaacatcttccaggagacctecctgaaccactgcaagtccatecggectgetgaacgacy
gcttcggeecgecaccccecegagatgtgecaagegegacctgatctgggtggtgaccaagatgecacgtggag
gtgaaccgctaccccacctggggcgacaccatcgaggtgaacacctgggtgtececgagteccggecaagac
cggcatgggccgegactggetgatctcececgactgccacaccggcgagatectgatcecgegecaccteca
tgtgcgccatgatgaaccagaagacccgeccegettetceccaagttecectacgaggtgegecaggagetyg
gccececcacttecgtggactcecgececcgtgatecgaggactaccagaagectgcacaagetggacgtgaa
gaccggcgactccatctgcaacggectgaccceccgetggaacgacctggacgtgaaccagecacgtga
acaacgtgaagtacatcggctggatcctggagteccgtgeccaccgaggtgttecgagaceccaggagetyg
tgcggectgaccctggagtaccgecgegagtgeggecgegactecgtgectggagtecgtgacegecat
ggaccccteccaaggagggcgaccgetceccctgtaccagecacctgectgegectggaggacggecgecgaca
tcgccaagggecgcaccaagtggcgecccaagaacgccggcaccaacggcegecatcecteccacecggecaaqg
acctccaacggcaactccatctccatggactacaaggaccacgacggcgactacaaggaccacgacat
cgactacaaggacgacgacgacaaqg

SEQ ID NO: 155
Cuphea hyssopifolia FATBl coding region, codon optimized for

Prototheca moriformis

gccaccgcectceccaccttetecegecttcaacgeccgectgeggegacctgegecgetecgecggetecegy
cccececgecgeccecgeccgececcctgecegtgegegecgecatcaacgectecgeccaccccaaggeca
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acggctccgecgtgaacctgaagtecggetecectggagacccaggaggacacctectectecteceee
cccececcgeaccttecatcaagecagetgeccgactggggcatgetgetgteccaagatcaccaccgtgtt
cggcgccgecgagecgecagtggaagegecccggecatgetggtggageccttecggegtggaccgeatcet
tccaggacggegtgttcttecgecagtecttetecatecegetectacgagatcggegecgacegeace
gcctecatcgagaccctgatgaacatctteccaggagaccteectgaaccactgecaagtecateggect
gctgaacgacggcttcggecgecaccecccgagatgtgcaagegegacctgatectgggtggtgaccaaga
tccaggtggaggtgaaccgctaccccacctggggegacaccatcgaggtgaacacctgggtgtecgag
tccggcaagaacggcatgggccecgecgactggetgatctecgactgecegecaceggegagatectgateeyg
cgccacctececgtgtgggccatgatgaaccgcaagacccgecgectgteccaagttecectacgaggtyge
gccaggagatcgecccecacttegtggactecgeccecegtgatcgaggacgacaagaagetgecacaaqg
ctggacgtgaagaccggcgactccatcecgcaagggectgaccceeccgcectggaacgacctggacgtgaa
ccagcacgtgaacaacgtgaagtacatcggcectggatcctgaagtecgtgeccgecgaggtgttecgaga
cccaggagcectgtgcggegtgaccetggagtaccgecegegagtgeggecgegacteecgtgectggagtec
gtgaccgccatggacaccgccaaggagggcgaccgctecctgtaccagecacctgetgegectggagga
cggcgccgacatcaccatcggecgecaccgagtggecgecccaagaacgecggcecgecaacggegeeatcet
ccaccggcaagacctccaacgagaactceegtgtccatggactacaaggaccacgacggcgactacaag
gaccacgacatcgactacaaggacgacgacgacaag

SEQ ID NO: 156
Garcinia mangostana FATAl CDS

MLKLSSSRSPLARIPTRPRPNSIPPRIIVVSSSSSKVNPLKTEAVVSSGLADRLRLGSLTEDGLSYKEKF
IVRCYEVGINKTATVETIANLLQEVGCNHAQSVGYSTGGEF STTPTMRKLRLIWVTARMHIEIYKYPAWSD
VVEIESWGQGEGKIGTRRDWILRDYATGQVIGRATSKWVMMNQDTRRLQKVDVDVRDEYLVHCPRELRLA
FPEENNSSLKKISKLEDPSQYSKLGLVPRRADLDMNQHVNNVTYIGWVLESMPQEIIDTHELQTITLDYR
RECQHDDVVDSLTSPEPSEDAEAVEFNHNGTNGSANVSANDHGCRNF LHLLRLSGNGLE INRGRTEWRKKP
TR

SEQ ID NO: 157
Brassic napus LPAAT CDS

MAMAAAVIVPLGILFFISGLVVNLLQAVCYVLVRPMSKNTYRKINRVVAETLWLELVWIVDWWAGVKIQV
FADDETFNRMGKEHALVVCNHRSDIDWLVGWILAQRSGCLGSALAVMKKSSKFLPVIGWSMWESEYLFLE
RNWAKDESTLQSGLQRLNDFPRPFWLALFVEGTRFTEAKLKAAQEYAASSELPVPRNVLIPRTKGEFVSAV
SNMRSEFVPAIYDMIVAIPKTSPPPTMLRLFKGQPSVVHVHIKCHSMKDLPEPEDETAQWCRDQEFVAKDAL
LDKHIAADTFPGQKEQNIGRPIKSLAVVVSWACLLTLGAMKF LHWSNLEFSSWKGIALSAFGLGITITLCMQ
ILIRSSQSERSTPAKVAPAKPKDNHQSGPSSQTEVEEKQK

SEQ ID NO: 158
Cuphea hookeriana FATB2 CDS

MVAAAASSAFFPVPAPGASPKPGKFGNWPSSLSPSFKPKSIPNGGFQVKANDSAHPKANGSAVSLKSGSL
NTQEDTSSSPPPRTFLHQLPDWSRLLTAITIVEFVKSKRPDMHDRKSKRPDMLVDSFGLESTVQDGLVEFRQ
SEFSIRSYEIGTDRTASIETLMNHLQETSLNHCKSTGILLDGFGRTLEMCKRDLIWVVIKMQIKVNRYPAW
GDTVEINTREFSRLGKIGMGRDWLISDCNIGEILVRATSAYAMMNQKTRRLSKLPYEVHQEIVPLEVDSPV
IEDSDLKVHKFKVKTIGDSIQKGLTPGWNDLDVNQHVSNVKYIGWILESMPTEVLETQELCSLALEYRREC
GRDSVLESVTAMDPSKVGVRSQYQHLLRLEDGTAIVNGATEWRPKNAGANGAISTGKTSNGNSVS

SEQ ID NO: 159
Cuphea wrightii KASAl CDS with P moriformis SAD transit peptide
(underlined)

MASAAFTMSACPAMTGRAPGARRSGRPVATRLRYVEQCLVASCIDPCDQYRSSASLSEFLGDNGFASLE
GSKPEFMSNRGHRRLRRASHSGEAMAVALQPAQEAGTKKKPVIKQRRVVVTGMGVVTPLGHEPDVEYNN
LLDGVSGISEIETEFDCTQFPTRIAGEIKSEFSTDGWVAPKLSKRMDKEMLYLLTAGKKALADGGITDEV
MKELDKRKCGVLIGSGMGGMKVENDAIEALRVSYKKMNPECVPFATTNMGSAMLAMDLGWMGPNYSIS
TACATSNFCILNAANHIIRGEADMMLCGGSDAVIIPIGLGGEVACRALSQRNSDPTKASRPWDSNRDG

417



FVMGEGAGVLLLEELEHAKKRGATIYAEFLGGSETCDAYHMTEPHPEGAGVILCIEKALAQAGVSKED
VNYINAHATSTSAGDIKEYQALARCEGONSELRVNSTKSMIGHLLGAAGGVEAVTVVQAIRTGWIHPN
LNLEDPDKAVDAKLLVGPKKERLNVKVGLSNSEFGEGGHNSSILEFAPCNV

SEQ ID NO: 160
Native Protheca moriformis KASII amino acid sequence (native transit
peptide is underlined)

MOTAHQRPPTEGHCFGARLPTASRRAVRRAWSRIARAAAAADANPARPERRVVITGQGVVTSLGQTIE
QFYSSLLEGVSGISQIQKEDTTGYTTTIAGEIKSLOLDPYVPKRWAKRVDDVIKYVYTIAGKQALESAG
LPIEAAGLAGAGLDPALCGVLIGTAMAGMT SEFAAGVEALTRGGVRKMNPECIPFSISNMGGAMLAMD I
GEFMGPNYSISTACATGNYCILGAADHIRRGDANVMLAGGADAATIPSGIGGEFIACKALSKRNDEPERA
SRPWDADRDGEFVMGEGAGVLVLEELEHAKRRGATILAELVGGAATSDAHHMTEPDPOQGRGVRLCLERA
LERARLAPERVGYVNAHGTSTPAGDVAEYRAIRAVIPODSLRINSTKSMIGHLLGGAGAVEAVAATQA
LRTGWLHPNLNLENPAPGVDPVVLVGPRKERAEDLDVVLSNSEGEGGHNSCVIFRKYDE

SEQ ID NO: 161
Mature native Protheca moriformis KASII amino acid sequence (native
transit peptide is underlined)

AAAAADANPARPERRVVITGQGVVTSLGOTIEQFYSSLLEGVSGISQIQKFDTTGYTTTIAGEIKSLO
LDPYVPKRWAKRVDDVIKYVYIAGKQALESAGLPIEAAGLAGAGLDPALCGVLIGTAMAGMT SFAAGY
EALTRGGVRKMNPECIPFSISNMGGAMLAMDIGEMGPNYSISTACATGNYCILGAADHIRRGDANVML
AGGADAAITPSGIGGFIACKALSKRNDEPERASRPWDADRDGEVMGEGAGVLVLEELEHAKRRGATIL
AELVGGAATSDAHHMTEPDPQGRGVRLCLERALERARLAPERVGYVNAHGTSTPAGDVAEYRATIRAVI
PODSLRINSTKSMIGHLLGGAGAVEAVAATQALRTGWLHPNLNLENPAPGVDPVVLVGPRKERAEDLD
VVLSNSEGEFGGHNSCVIFRKYDE

SEQ ID NO: 162
CcFATB2-UcFATB2 chimeric FATB

PDWSMLFAVITTIFSAAEKQWINLEWKPKPNPPQLLDDHF GPHGLVEFRRTEFATIRSYEVGP
DRSTSIVAVMNHLOEAALNHAKSVGILGDGEGTTLEMSKRDLIWVVRRTHVAVERYPTWG
DTVEVECWIGASGNNGMRRDFLVRDCKTGEILTRCTSLSVLMNTRTRRLSTIPDEVRGEI
GPAFIDNVAVKDDEIKKLOKLNDSTADYIQGGLTPRWNDLDVNQHVNNLKYVAWVEFETVP
DSIFESHHISSEFTLEYRRECTRDSVLRSLTTVSGGSSEAGLVCDHLLOLEGGSEVLRART
EWRPKLTDSFRGISVIPAEPRV

SEQ ID NO: 163
Cuphea hyssopifolia FATBL

MVATNAAAFSAYTFFLTSPTHGYSSKRLADTONGYPGTSLKSKSTPPPAAAAARNGALPLLASICKCP
KKADGSMQLDSSLVEGEFQFYIRSYEVGADQTVSIQTVLNYLOQEAATINHVQOSAGYEFGDSEFGATPEMTKR
NLIWVITKMOVLVDRYPAWGDVVQVDTWTCSSGKNSMORDWEVRDLKTGDIITRASSVWVLMNRLTRK
LSKIPEAVLEEAKLEVMNTAPTVDDNRKLPKLDGSSADYVLSGLTPRWSDLDMNQHVNNVKY IAWILE
SVPOSIPETHKLSAITVEYRRECGKNSVLOSLTNVSGDGITCGNSITECHHLLOLETGPEILLARTEW
ISKEPGFRGAPIQAEKVYNNK®*

SEQ ID NO: 164
Cuphea hyssopifolia FATB3

MVAAEASSALESVRTPGTSPKPGKEGNWPTSLSVPEKSKSNHNGGEQVKANASARPKANGSAVSLKSG
SLDTQEDTSSSSSPPRTEFINQLPDWSMLLSAITTVEVAAEKOWTMLDRKSKRPDMLMDPE GVDRVVQD
GAVFROSEFSIRSYEIGADRTASIETLMNIFQETSLNHCKSIGLLNDGEGRTPEMCKRDLIWVVTKMHV
EVNRYPTWGDTIEVNTWVSESGKTGMGRDWLISDCHTGEILIRATSMCAMMNQKTRRE SKEPYEVRQE
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LAPHFVDSAPVIEDYQKLHKLDVKTGDSICNGLTPRWNDLDVNQHVNNVKYIGWILESVPTEVFETQERE
LCGLTLEYRRECGRDSVLESVTAMDPSKEGDRSLYQHLLRLEDGADIAKGRTKWRPKNAGTNGAISTG
KTSNGNSIS*
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