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�0�1� g-2345� (18 : 3n�6)/67895� (AA; 20 :

4n�6):��;��� �#�<1=�%�>(?@'+, �
':AB�� 
��:�(� !"�/#� �"&�$�+
(CDEF)B%&�G:�<��HI�'()"&)@'�
JK�)L� (MN� O*P � (Single Cell Oils)Q #R��
<S#+�,"'+, T-� *P �#��:./�� B%&
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��B%:U������VW#�GX����
YZ�01)23�)*���YL� 4[)\B%&�G:]
^��56�%�_7�8923"&\(:;:<`�(�,
=����� AA�<&0�1Mortierella alpina:�(+
>a#\?������ (PUFA);� �#�<�@A��
bB)cdedfgEh�<� )&i�C 2j1�%��&
'� Prototheca�
kD#6hl5EFmG#jH:n*+,
To�-#0)�p:q�,
1. "#$M. alpina 1S-4�%� PUFA��

1.1 &'(�)*+,-
AA�rgdst75u5)v#IwJ�%�K1�x�?
Z�)�� Ly#*z�MN�x���$:;@'�(�, 3
�=M. alpina 1S-4���#AA:������"&AA#
X{�<1�%�O�@'�(�, =����� M. alpina

1S-4"&@�|�)������}P� (DS)U&~PQ�=
:}�RQ��ST�JLU$%� EFX�R5V:w�%
�� W 1���JK)'��M+� C20 PUFA:XYRx�

(�Z������<�����:[`��%+, \��� D5

DS� D12DSU&~PQ�=��'��]^)]^���&
'�()"*+u�e-g-2345� (DGLA; 20 : 3n�6),�E9
� (MA; 20 : 3n�9)#R��<=�%�-'�'O�����
�:�%+, DGLA�6��E&_`��� MA��a���
��x����b�@':;@'�(�, @&�� cd�e�
�26�ht2�gEh:f�G# 10�40�gh��Q�=
:U$%� ijcd�J�f�<�#�k/�Glm#�n@
��)������o���1J��G�<#�%&:�%
+, @�|�) DSU&~PQ�="&�GghQ�=:pq
%� AA?Z�)� DGLA/MA#1J��<$�%�%+,
�G#1J�ghB�jH��.#�r�x�,

1.2 PUFA�./��0��12345�67����8
9
W 1��%+ PUFA�!�mG:2�4 h�jH��+
`�� M. alpina 1S-4#������}s
�M1)t�uv
��w��s5¡FGYJiW 1��%+�¢�# DS���
�£�¤�P� ¥EL¦ :§E9��¨u�#�x�B%:yz
R�jH%+,Z��� D9DS� D6DS��-'�'6©ª«©
¬�xL� ­a#{®���)���:H&"�%+, �+�
�'���U$%+@�|�) DSU&|oQ�=# DSQ�
}¯:Z~%� DSU&�MN)6�3�°±:H&"�%+,
�'&#����  !
��"&²�#���*+ PUFA�
!�³:2�4 h�jH%+$#�x�,

1.3 :;<=>?@�AB�C5,-(�%� PUFA��
7��&�´7�h1µ&:¶��%� M. alpina 1S-4#�

D 1 M. alpina 1S-4�-#pqQ�=�JL�<�%) PUFA�!�mG
·�¸� 67895� (AA)�!�mG¹ DX (w3), ������}P� (DS); EL, ���£�¤�P�,
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�%&�'(��) RNAi ���*+,+- C20 PUFA ��
./�01*2��3�45��� *6� �7+!�8
�
��	�9:������;<�� �9:=;>�/��	
����?@��� PUFA�.�A�3��� �-BC AA,

DGLA, MA DE!-FGHIJK
LG
M (20 : 5n�3) $G
HIJ�NOG
M (20 : 4n�3) 3�P� n-3 PUFA ��./
01�45��� Q1�RS4T) ��������?@�
��U�/V��./01�"��;�!(��
2. M. alpina��������	
��

����WFX�D*7�G�YZ�[��3)9-� \

Z]Z�[��)I^Z�[��3�_Z�[H`ab���
���!)cd-Z�[��!(� ef 2g� ����Z�[�
��./��h��%�! Mortierella�ijk)Z�[�
��./=l�DE!-F \Z]Z�[����F !��
�3�X�D��� �� M. alpina FA113 :=\Z]Z�[
���"# !���3�X�D� mn$�9op%���
q��./=01���9:�&'��� +� ���!)r
s�Z�[�� D7 tuv(����U��w)� Z�[�
�xy�z�{v(=\Z]Z�[���|4�*}F~~B
P����3�)6~���� +Z�[���./013\Z
]Z�[���|4�,�-.w)=����/!(��
3. ������ n-��������
���������

197001�2��wk3��3�*7��|4��;�-
� Prototheca���4) n-���
�m�5=l�=q�
n-���
1��,))6~�*7��-~P�� 6RS!)
n-���
�m�5=��l� Prototheca zopfii �78� n-

���
�9:��1�.��<;��<��� �7��� 
P. zopfii ) n-���
� 5 ���=�Mm� ��I�� �
N
�3�������
-J�L����1��,����

�3�)6~��� ef 3g� ���Z
���
���� 
Prototheca���4Q��;>�k ijk ?@k~6Mm
�==9-��/�"�k:�&'�45��� �� �76
MmA��>#v( e���g ��<� *+,+-z���
�	=�B*7��
4. �  ! �
���#�6RS!)1��n$������9:?@3�

�?@�C�|B2� �7+!DE-���=F67��-
~P�@�� PUFA  ��V$cdZ�[����.�A�
3��� AA, DGLA, -6¡� MA )*#��=A�3-P�

" M. alpina ���?@��� PUFA�.

PUFA ¢£ L�¤¥N
��� G� �.����H

AA JT-180 eD12DS ¦I:g D12DS %&�' JT-180 ) D12DS �/=¦I� D5DS 3 D6DS �/
=l+P��9:!(�� D12DS �/�J§*2��
3! AA�./=lF-��

AA K�: EL2 %&�' AA�|4�LM3¨©67��� EL2 �/�ls�
�3! AA�./=lF-� (4.4 g/L).

20 : 3n�6(D5), 20 : 2n�6 K�: D6DS RNAi D6DS �/Nª��� 20 : 3n�6(D5), 20 : 2n�6 = !
���

20 : 5n�3 K�: w3DS %&�' 20 : 5n�3 ��./=lF-� (0.8 g/L, 30«).
20 : 4n�3 S14 eD5DS ¦I:g w3DS %&�' 20 : 4n�3 ��./=lF-� (1.8 g/L, 35«).
MA K�: D12DS RNAi D12DS �/Nª��� 20 : 3n�6(D5), 20 : 2n�6 = 

!���
16 : 0, 16 : 1n�7 K�: EL1 RNAi EL1 �/Nª��� 16 : 0 = !� *6� D9DS �

�� 16 : 1n�7 = !���
n-4/n-7 PUFA M1 eEL1 �/Nª:g MAELO RNAi AA -¬� n-6 PUFA �­|=®d� n-4 / n-7

PUFA ��./=lF-��
n-7 PUFA M1 D12DS RNAi n-4 PUFA �­|=®d� n-7 PUFA ��./=l

F-��
18 : 0, PUFA K�: MAELO RNAi 22 : 0, 24 : 0 =�|4*7-F-� 18 : 0 3q7�O

F PUFA ��./=lF-��
22 : 4n�6, 22 : 5n�3 K�: PavELO, w3DS %&�' C 20 PUFA � C 22 PUFA ��� � ���4P

Pavlova sp. � elongase (PavELO) 3 M. alpina � w

3DS ����¯�'��� 22 : 4n�6 3 22 : 5n�3 =
�|4*7��

# 2 Q�°����1
$-Z�[��

# 3 Prototheca���4��� n-±²J\�
�³<1�
�,
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