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Methods:

Isolation ~ /~ \ Inoculation
|
Samples GYA plate
(Sea waters) (>1000 strains)
1.8 12
16 + . :
E 10 __
- 14 o 4 i ~
o . . =)
=12 . . Y 8 :
() * N
0 6
2 0.8 - E
T . =
.g 06 X A - 4 8
>04 il % b o | E
= 2
(1] e I .
LL 0 2 i . ™ e l =y l =3
0 . - N = = l I I nEllutl ! . . 0
TSRO AN AQO TSN DGO T 0N
T A A A NN O OO OOOONDFTIET T N
Oly
Strain

o BIFOKIDELEHIEREEL,
(6-24%) Z=HEH

Cultivation Analyzing by
gas chromatography

(GC)

GYA

corers G YA medium:

0140

o Glucose 20 g/L
m16:0 Yeast extract 10 g/L
;16f1 Artificial sea salts 18 g/L

17:0
180 in 10 mL deionized water
018:1
'fpi Cultivation condition:
CIn-6DPA 28 °C, 300 strokes/min,
HEn-3DPA 4 days
HDHA
*DW > Aurantiochytrium limacinum

SR21 was used as a
reference strain
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(Naylor et al., 2021)

B FHEFEWRAEAXSE (FDS)
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o Pro =Asp
S 10 wArg = His
— U A — ulys =Phe
@ . mTyr mlLeu
- 8.0 A mlle mMet
E mVal wmAla
C 40 - Gly =Glu
g - mSer =Thr
o 0.0 . mAsp mTau
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FDS/DS GYA < 40 FiOthers
Medium: medium medium 2 35 Digfg
Glucose 150 150 gL o 30 160
FDS/DS 200 - g/L O o5 m16:1
Yeast extract - 20 glL 3 m17:0
Artificial sea salt - 18 gL o 20 ‘ 9.6 g/L DHA ‘ H18:0
KH,PO, 3 - gL 2 15 m18:1
Na,SO, 3 - gL § 10 m18:2
MgCl,*6H,0 2.1 - gL @ © — EPA
CaCl, 0.3 - glL > 957 '. """"" ~ [In-6DPA
in 5 mL deionized water @ 0 — Hin-3DPA
- GYA DS FDS =oHa
(ctl.) > n=3

Cultivation conditions:
28 °C, 250 strokes/min, 4 days
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Simplified
60 1 - 140 - 20 —~ OOthers .
) Ctl . = m14; . i
3. | $- o E 140 FDS medium: ctl. medium (SM)
g, | 100 3102 oo Glucose 150 150 g/L
g o E| S0 FDS 200 200 g/L
o g mis
g-go i I o [10G mi82 KH,PO 3 - g/L
o 60 = S mGLA 2" ~4
G 20 0 S| S EPa Na,SO, 3 3 g/L
£ 10 . |7 %avia  MgCl#6H,0 2.1 2.68 glL
“ . |, O ow CacCl, 0.3 - g/L
© o4 N ® ¥ 1 © ~ ® o 9 ® Glucose - - -
Cultivation time (days) 15.8 g/L DHA in 1000 mL deionized water
60 - - 140 r 20 ~ . . e
s | SMf [ g Cultivation conditions:
=R ! E
g 10 3 15 g 28 °C, 120 strokes/min, 10 days
§ L 80 = =
° > r10 3
o - 60 g S
g a0 & | c § > n=3
£ o S > Glucose depletion point is shown with a
. . Lo 5 red arrow

o i N ™ < o © N~ [ee] (e}

Cultivation time (days) 154 Q/L DHA

10

» mean + SD

o IEXrDSiZh & Bfi{EFDSIEEMCH TR DHAEEZ LD I I—RHES
[CBERERRSNERH DI (T-test, p< 0.05)
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FURALA DEPA/DHARFIR N

No. HMURE MRETER iR s iE EE&E(%) |EPA(%) |DHA(%)
v A,
1| Yarrowia Lipolytica DuPont i B;E} . ) wi e <50 <50 0
Yarrowia Lipolytica %
P T *
2| DHAgold DSM Nutritional Products G{mﬂ;*ﬁ - ERNAFTR 49 1 444
Schizochytrium
4 :32"*
3|Life's DHA DSM Nutritional Products dﬂﬁﬂjixﬁ. ) FA N 100 <2 >35
Schizochytrium
4| DHA Natur ADM Animal Nutrition ﬁﬁﬂ‘iﬁ - ERNAFTR 50-60 0.25 34
Aurantiochytrium
i’ 3 *
5| ForPlus Alltech Coppens ﬂ’(iﬂﬁxﬂ ) EBENAFTR 61 0.3 29
\Schizochytrium
4 =¥
6| Veramaris Oil Veramaris(DSM/Evonik) Gﬁéﬂ,ixﬁ . FA N 100 <16 <43
Schizochytrium
5| Came R e Rotiimmted Roseacot N oE 40 100 20 0
r
(B R ERRY) BEFEARZTFXH
Cameli ti ‘
8 (F};;:QIE;‘? g Rothamsted Research/UoS |GM camelina FAN 100 G 11
. : \GM canola
9| Latitude (B REXHE) BASF/Cargill AEFEABAE 4 S — F4 N 100 7 1
A t Nutriet
10 é;;;?; ETIONTR Nuseed GM canola AN 100 05 10

Tocher et al. (2019) Nutrients
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PUFA-producing fungus 9800
Mortlerella alplna 1S-4

16:0
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PUFA biosynthetic pathway of Mortierella alpina 1S-4

COOH COOH

COOH COOH
COOH
LA 18208 GLA, 18:3w6 _ DGLA, 20:306 COOHﬂ ARA, 20:406
‘ w3 desaturase ‘
COOH

COOH
_ALA 18303 SDA, 18:4w3 _ ETA 204w3 COOHpgy (" _ EPA 20563

OA, oleic acid; LA, linoleic acid; GLA, y-linolenic acid; DGLA, dihomo-y-linolenic acid; ARA, arachidonic acid;
ALA, a-linolenic acid; SDA, stearidonic acid; ETA, w3 eicosatetraenoic acid; EPA, eicosapentaenoic acid.
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Ando, A., et al., Appl. Environ. Microbiol., 75(17), 5529-5535 (2009)
Mo, B. K.-H., et al., Biosci Biotechnol Biochem, 85(5), 1252—-1265 (2021)
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