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��
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��

<120>  Microbial Oil containing Dihomo-gamma-Linolenic Acid with Reduced��

        Arachidonic Acid��

��

<130>  P190613WO��

��

<150>  JP 2018-248464��

<151>  2018-12-28��

��

<160>  4��

��

<170>  PatentIn version 3.5��

��

<210>  1��

<211>  2310��

<212>  DNA��

<213>  Mortierella alpina��

��

<400>  1��

atgggtacgg acaaaggaaa aaccttcacc tggtatggtc ccgactgcca attctactga       60��

��

ccttcctgcg cgatctcgca ttctggagga tgcgattcgc tgtacctttt tttttgtttt      120��

��

tgttcctgaa agaaaaaaaa aaaggattca cgttcctgaa aaatgattcc aaacctgacc      180��

��

caaaaaaacc gccccttggg tgtctaactg gctaacaggc aagaactggc ggcccataac      240��

��

accgaggaca gccttctttt ggctatccgt ggcaatgtaa gcaaccttcg tcttcacact      300��

��

tccctttgtc gctatcatat aatcgcctcc ggaccccaca gtctggtcga tactccgtgg      360��

��

tcggacttta ttttttgtct tcaacaaagt tataccaagc tgtggctccc acaccaatta      420��

��

tgccgagctg gatgcccacg gaccgtctac tgaccattac caccattcgc aacgtgtagg      480��

��

tatacgatgt cacaaagttc ttgagccgcc atcctggtgg aacggatact ctcctgctcg      540��

��

gagctggtcg agatgtcact ccggtaagtt ccacgtattc gtattagcaa tcgcaaatcc      600��

��

gttaatggtc caatcagcgt gaatgatacg atgcacactg catgaggcga tagtgctaaa      660��

��

aaatcatgca acttctttgt gcctccctcg ggattcatga tacaacttga taggtctttg      720��

��

agatgtacca cgagtttgga gctgcagagg ctatcatgaa gtacgaatgg gtcgcgacac      780��

��

gcgcttatgc atgaggtagt cacttatctt tgcggctgag gagcgcgtct aacgagcatt      840��

��
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��

ttttggacat tgtttgccga cattaggaag tattatgttg gcacactggt ctcgaatgag      900��

��

ttgcccatct tcccggagcc aacggtgttc cacaagacca tcaagggcag agttgaggga      960��

��

tactttaagg atcggaacat ggatcccaag gtaaaatttg ttgtccggat agcaagtatg     1020��

��

tgtctgtggg aaggtattct gctcgtctta ttaacctgga tccccacaat tgggttctac     1080��

��

cgagtttaga acagaccaga gatctgggga cggtatgctc tcatctttgg atccttgatc     1140��

��

gcctcttact acgcgcagct ctttgtaccg ttcgttgtcg aacgtacatg gctccaggtg     1200��

��

gtgtttgcta tcatcatggg attcgcgtgc gctcaagtcg gactgaaccc tcttcacgat     1260��

��

gcctcccact tttcaggtaa gaccctggat atccgatcca ttgcagtaac tgaaaaaaaa     1320��

��

ggaacacgtc atgtgtctga tatgattgta cttggaatcg attctagtga cccacaaccc     1380��

��

caccgtttgg aagattctcg gagccacgca cgactttttc aacggagcat cgtatcttgt     1440��

��

gtggatgtac caacatatgc tcggccatca tccctatacc aacattgctg gagccgatcc     1500��

��

cgatgtgtcg acctctgagc ccgatgttcg tcgtatcaag cccaaccaaa agtggttcgt     1560��

��

caaccacatc aaccagcaca tgtttgttcc tttcctgtat ggactgctgg cgttcaaggt     1620��

��

gcgaatccag gacatcaaca tcttgtactt tgtcaagacc aatgacgcca ttcgtgtcaa     1680��

��

ccccatctcc acttggcaca ctgctatgtt ctggggcgga aaggccttct ttgtctggta     1740��

��

ccgcttgatc gttcccatgc agtatctgcc cctgagcaag gtgttgctct tgttcacagt     1800��

��

cgcagacatg gtctcttctt actggctggc gctgactttc caagcgaacc acgttgttga     1860��

��

ggaagttcag tggccgttgc ctgacgagaa tggaatcatc caaaaggact gggctgccat     1920��

��

gcaggtcgag accacccagg attacgccca cgattcgcac ctgtggacca gcatcacggg     1980��

��

cagcttgaac taccaagccg ttcaccatct gttcccaaac gtgtcccagc atcactaccc     2040��

��

tgatatcctg gccatcatca aggacacctg cagcgagtac aaggtgccat acctcgtcaa     2100��

��

ggtacggttt cttttttttt ttttttcttt cttttttttt tctgctatat atattccaaa     2160��

��

tgtctcgtgt catgttgttg cccaagtcgt ttgtgtatta acaaatgatg cctctacttt     2220��

��

ttttattctg aacaggatac cttttggcaa gcgtttgctt cacatttgga gcacttgcgt     2280��

��

gttcttggtc tccgtcccaa ggaagaatag                                      2310��

��
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��

��

<210>  2��

<211>  2281��

<212>  DNA��

<213>  Mortierella alpina��

��

<400>  2��

atgggtacgg acaaaggaaa aaccttcacc tggtatggtc ccgactgcca attctactga       60��

��

ccttcctgcg cgatctcgca ttctggagga tgcgattcgc tgtacctttt tttttgtttt      120��

��

tgttcctgaa agaaaaaaaa aaaggattca cgttcctgaa aaatgattcc aaacctgacc      180��

��

caaaaaaacc gccccttggg tgtctaactg gctaacaggc aagaactggc ggcccataac      240��

��

accgaggaca gccttctttt ggctatccgt ggcaatgtaa gcaaccttcg tcttcacact      300��

��

tccctttgtc gctatcatat aatcgcctcc ggaccccaca gtctggtcga tactccgtgg      360��

��

tcggacttta ttttttgtct tcaacaaagt tataccaagc tgtggctccc acaccaatta      420��

��

tgccgagctg gatgcccacg gaccgtctac tgaccattac caccattcgc aacgtgtagg      480��

��

tatacgatgt cacaaagttc ttgagccgcc atcctggtgg aacggatact ctcctgctcg      540��

��

gagctggtcg agatgtcact ccggtaagtt ccacgtattc gtattagcaa tcgcaaatcc      600��

��

gttaatggtc caatcagcgt gaatgatacg atgcacactg cacgaggcga tagtgctaaa      660��

��

aaatcatgca acttctttgt gcctccctcg ggattcatga tacaacttga taggtctttg      720��

��

agatgtacca cgagtttgga gctgcagagg ctatcatgaa gtacgaatgg gtcgcgacac      780��

��

gcgcttatgc atgaggtagt cacttacctt tgcggctgag gagcgcgtct aacgagcatt      840��

��

ttttggacat tgtttgccga cattaggaag tattatgttg gcacactggt ctcgaatgag      900��

��

ttgcccatct tcccggagcc aacggtgttc cacaagacca tcaagggcag agttgaggga      960��

��

tactttaagg atcggaacat ggatcccaag gtaaaatttg ttgtccggat agcaagtatg     1020��

��

tgtctgtggg aaggtattct gctcgtctta ttaacctgga tccccacaat tgggttctac     1080��

��

cgagtttaga acagaccaga gatctgggga cggtatgctc tcatctttgg atccttgatc     1140��

��

gcctcttact acgcgcagct ctttgtaccg ttcgttgtcg aacgtacatg gctccaggtg     1200��

��

gtgtttgcta tcatcatggg attcgcgtgc gctcaagtcg gactgaaccc tcttcacgat     1260��

��

gcctcccact tttcaggtaa gaccctggat atccgatcca ttgcagtaac tgcaaaaaaa     1320��



                                   4

��

��

ggaacacgtc atgtgtctga tatgattgta cttggaatcg attctagtga cccacaaccc     1380��

��

caccgtttgg aagattctcg gagccacgca cgactttttc aacggagcat cgtatcttgt     1440��

��

gtggatgtac caacatatgc tcggccatca tccctatacc aacattgctg gagccgatcc     1500��

��

cgatgtgtcg acctctgagc ccgatgttcg tcgtatcaag cccaaccaaa agtggttcgt     1560��

��

caaccacatc aaccagcaca tgtttgttcc tttcctgtat ggactgctgg cgttcaaggt     1620��

��

gcgaatccag gacatcaaca tcttgtactt tgtcaagacc aatgacgcca ttcgtgtcaa     1680��

��

ccccatctcc acttggcaca ctgctatgtt ctggggcgga aaggccttct ttgtctggta     1740��

��

ccgcttgatc gttcccatgc agtgtctgcc cctgagcaag gtgttgctct tgttcacagt     1800��

��

cgcagacatg gtctcttctt actggctggc gctgactttc caagcgaacc acgttgttga     1860��

��

ggaagttcag tggccgttgc ctgacgagaa tggaatcatc caaaaggact gggctgccat     1920��

��

gcaggtcgag accacccagg attacgccca cgattcgcac ctgtggacca gcatcacggg     1980��

��

cagcttgaac taccaagccg ttcaccatct gttcccaaac gtgtcccagc atcactaccc     2040��

��

tgatatcctg gccatcatca aggacacctg cagcgagtac aaggtgccat acctcgtcaa     2100��

��

ggtacggttt cttttttttt ttttttcttt cttttatttt tctgctatat atattccaaa     2160��

��

tgtctcgtgt catgttgttg cccaagtcgt ttgtgtatta acaaaggata ccttttggca     2220��

��

agcgtttgct tcacatttgg agcacttgcg tgttcttggt ctccgtccca aggaagaata     2280��

��

g                                                                     2281��

��

��

<210>  3��

<211>  446��

<212>  PRT��

<213>  Mortierella alpina��

��

<400>  3��

��

Met Gly Thr Asp Lys Gly Lys Thr Phe Thr Trp Gln Glu Leu Ala Ala��

1               5                   10                  15��

��

��

His Asn Thr Glu Asp Ser Leu Leu Leu Ala Ile Arg Gly Asn Val Tyr��

            20                  25                  30��

��
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��

��

Asp Val Thr Lys Phe Leu Ser Arg His Pro Gly Gly Thr Asp Thr Leu��

        35                  40                  45��

��

��

Leu Leu Gly Ala Gly Arg Asp Val Thr Pro Val Phe Glu Met Tyr His��

    50                  55                  60��

��

��

Glu Phe Gly Ala Ala Glu Ala Ile Met Lys Lys Tyr Tyr Val Gly Thr��

65                  70                  75                  80��

��

��

Leu Val Ser Asn Glu Leu Pro Ile Phe Pro Glu Pro Thr Val Phe His��

                85                  90                  95��

��

��

Lys Thr Ile Lys Gly Arg Val Glu Gly Tyr Phe Lys Asp Arg Asn Met��

            100                 105                 110��

��

��

Asp Pro Lys Asn Arg Pro Glu Ile Trp Gly Arg Tyr Ala Leu Ile Phe��

        115                 120                 125��

��

��

Gly Ser Leu Ile Ala Ser Tyr Tyr Ala Gln Leu Phe Val Pro Phe Val��

    130                 135                 140��

��

��

Val Glu Arg Thr Trp Leu Gln Val Val Phe Ala Ile Ile Met Gly Phe��

145                 150                 155                 160��

��

��

Ala Cys Ala Gln Val Gly Leu Asn Pro Leu His Asp Ala Ser His Phe��

                165                 170                 175��

��

��

Ser Val Thr His Asn Pro Thr Val Trp Lys Ile Leu Gly Ala Thr His��

            180                 185                 190��

��

��

Asp Phe Phe Asn Gly Ala Ser Tyr Leu Val Trp Met Tyr Gln His Met��

        195                 200                 205��

��

��

Leu Gly His His Pro Tyr Thr Asn Ile Ala Gly Ala Asp Pro Asp Val��

    210                 215                 220��

��

��

Ser Thr Ser Glu Pro Asp Val Arg Arg Ile Lys Pro Asn Gln Lys Trp��
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��

225                 230                 235                 240��

��

��

Phe Val Asn His Ile Asn Gln His Met Phe Val Pro Phe Leu Tyr Gly��

                245                 250                 255��

��

��

Leu Leu Ala Phe Lys Val Arg Ile Gln Asp Ile Asn Ile Leu Tyr Phe��

            260                 265                 270��

��

��

Val Lys Thr Asn Asp Ala Ile Arg Val Asn Pro Ile Ser Thr Trp His��

        275                 280                 285��

��

��

Thr Ala Met Phe Trp Gly Gly Lys Ala Phe Phe Val Trp Tyr Arg Leu��

    290                 295                 300��

��

��

Ile Val Pro Met Gln Tyr Leu Pro Leu Ser Lys Val Leu Leu Leu Phe��

305                 310                 315                 320��

��

��

Thr Val Ala Asp Met Val Ser Ser Tyr Trp Leu Ala Leu Thr Phe Gln��

                325                 330                 335��

��

��

Ala Asn His Val Val Glu Glu Val Gln Trp Pro Leu Pro Asp Glu Asn��

            340                 345                 350��

��

��

Gly Ile Ile Gln Lys Asp Trp Ala Ala Met Gln Val Glu Thr Thr Gln��

        355                 360                 365��

��

��

Asp Tyr Ala His Asp Ser His Leu Trp Thr Ser Ile Thr Gly Ser Leu��

    370                 375                 380��

��

��

Asn Tyr Gln Ala Val His His Leu Phe Pro Asn Val Ser Gln His His��

385                 390                 395                 400��

��

��

Tyr Pro Asp Ile Leu Ala Ile Ile Lys Asp Thr Cys Ser Glu Tyr Lys��

                405                 410                 415��

��

��

Val Pro Tyr Leu Val Lys Asp Thr Phe Trp Gln Ala Phe Ala Ser His��

            420                 425                 430��

��
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��

��

Leu Glu His Leu Arg Val Leu Gly Leu Arg Pro Lys Glu Glu��

        435                 440                 445��

��

��

<210>  4��

<211>  422��

<212>  PRT��

<213>  Mortierella alpina��

��

<400>  4��

��

Met Gly Thr Asp Lys Gly Lys Thr Phe Thr Trp Gln Glu Leu Ala Ala��

1               5                   10                  15��

��

��

His Asn Thr Glu Asp Ser Leu Leu Leu Ala Ile Arg Gly Asn Val Tyr��

            20                  25                  30��

��

��

Asp Val Thr Lys Phe Leu Ser Arg His Pro Gly Gly Thr Asp Thr Leu��

        35                  40                  45��

��

��

Leu Leu Gly Ala Gly Arg Asp Val Thr Pro Val Phe Glu Met Tyr His��

    50                  55                  60��

��

��

Glu Phe Gly Ala Ala Glu Ala Ile Met Lys Lys Tyr Tyr Val Gly Thr��

65                  70                  75                  80��

��

��

Leu Val Ser Asn Glu Leu Pro Ile Phe Pro Glu Pro Thr Val Phe His��

                85                  90                  95��

��

��

Lys Thr Ile Lys Gly Arg Val Glu Gly Tyr Phe Lys Asp Arg Asn Met��

            100                 105                 110��

��

��

Asp Pro Lys Asn Arg Pro Glu Ile Trp Gly Arg Tyr Ala Leu Ile Phe��

        115                 120                 125��

��

��

Gly Ser Leu Ile Ala Ser Tyr Tyr Ala Gln Leu Phe Val Pro Phe Val��

    130                 135                 140��

��

��

Val Glu Arg Thr Trp Leu Gln Val Val Phe Ala Ile Ile Met Gly Phe��

145                 150                 155                 160��



                                   8

��

��

��

Ala Cys Ala Gln Val Gly Leu Asn Pro Leu His Asp Ala Ser His Phe��

                165                 170                 175��

��

��

Ser Val Thr His Asn Pro Thr Val Trp Lys Ile Leu Gly Ala Thr His��

            180                 185                 190��

��

��

Asp Phe Phe Asn Gly Ala Ser Tyr Leu Val Trp Met Tyr Gln His Met��

        195                 200                 205��

��

��

Leu Gly His His Pro Tyr Thr Asn Ile Ala Gly Ala Asp Pro Asp Val��

    210                 215                 220��

��

��

Ser Thr Ser Glu Pro Asp Val Arg Arg Ile Lys Pro Asn Gln Lys Trp��

225                 230                 235                 240��

��

��

Phe Val Asn His Ile Asn Gln His Met Phe Val Pro Phe Leu Tyr Gly��

                245                 250                 255��

��

��

Leu Leu Ala Phe Lys Val Arg Ile Gln Asp Ile Asn Ile Leu Tyr Phe��

            260                 265                 270��

��

��

Val Lys Thr Asn Asp Ala Ile Arg Val Asn Pro Ile Ser Thr Trp His��

        275                 280                 285��

��

��

Thr Ala Met Phe Trp Gly Gly Lys Ala Phe Phe Val Trp Tyr Arg Leu��

    290                 295                 300��

��

��

Ile Val Pro Met Gln Cys Leu Pro Leu Ser Lys Val Leu Leu Leu Phe��

305                 310                 315                 320��

��

��

Thr Val Ala Asp Met Val Ser Ser Tyr Trp Leu Ala Leu Thr Phe Gln��

                325                 330                 335��

��

��

Ala Asn His Val Val Glu Glu Val Gln Trp Pro Leu Pro Asp Glu Asn��

            340                 345                 350��

��

��
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��

Gly Ile Ile Gln Lys Asp Trp Ala Ala Met Gln Val Glu Thr Thr Gln��

        355                 360                 365��

��

��

Asp Tyr Ala His Asp Ser His Leu Trp Thr Ser Ile Thr Gly Ser Leu��

    370                 375                 380��

��

��

Asn Tyr Gln Ala Val His His Leu Phe Pro Asn Val Ser Gln His His��

385                 390                 395                 400��

��

��

Tyr Pro Asp Ile Leu Ala Ile Ile Lys Asp Thr Cys Ser Glu Tyr Lys��

                405                 410                 415��

��

��

Val Pro Tyr Leu Val Lys��

            420��


