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B, 3 AR = eel vehileh, E 69 ()F AAld 1o WE GEHAE(CaCl) B FEde
Ch

= 6s Faum, Aol A Aszh gl A FHol Mg B2 wix= 10 M dsbEE wiAola, Astie
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she AE B, 10970 S ofdelg(Hlale] Dol mls) S 2z} mmylyohfe] F4¥ A Fgo]
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SAstaL, 109 s M ol Az ArlE SAsI. 1 Ay & 9ol yEhit. = 99 (a)= 10 mM &
4 (CaCly) WIS AFE3 AAd 1, 2 ¥l 194 wjdd ZFzA Az27|Yol(Chiorella
sorokiniana)2] & QW 7}-39} @7}-32] A&Ql ALA, SDA, EPA Ztzte]l AAAdS, = 99 ()& 1044 AlE
A71(b)E 47 Yehiis 2ot

T 99 (a)9 o], 7} AE BT Aibdo] 1omM |sdaS kg vl A =3, 53] ow7E-3 ALk
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(Tday N2 d=) (] d=y) {7 day) v (5 day) (5 day)
Faity act concentration (mgl-}
Samrated Gty acils
Clg:0 30535 541,45 M3 52744 410:00 24076
€180 5706 1635 o473 12345 7632 4545
Unzaterated Sty acids
Clicl 1260 2467 14.64 1876 15.81 875
Cle2 s 7.9 438 725 432 322
Cl&:3 180 260 058 125 173 0.92
Clsl 10385 21536 1648 23234 15364 T273
€12 63.93 14544 118407 17238 11048 35324
C18:3n% 5922 106,43 13043 13830 T3.37 2624
ClE:4n3 543 1295 0.7 1302 BI04 L&
C20:5n3 441 519 17.56 3037 1255 414
Total SFA 36351 T84 34057 63050 486.81 28725
Total MUFA 11635 M0.23 17854 25210 16745 2143
Total FUFA 14584 28045 23545 36367 208.28 516l
Totdl -3 FA 73.08 12486 15173 18259 0236 20
Tota FA £3112 130204 07506 1266.70 B6441 46034
Fraction of total FA (% Epid)
Batrated Gty acide 577 300 354 514 564 624
Unszteratad Gty acids 423 431 45 436 435 376
Total omesa3 Gty acids 116 94 135 144 W7 74
C18:3n3 94 22 106 09 g5 5
ClE:4n3 15 10 1 & L § .7 o4
C20:5n3 0.7 04 18 24 15! 05
[ 1] oz, 10 mMe] Zg 710 ddujgel s S ojdu¥ret Exstite] kel ¥ 2 & &
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2 Aol wgE SR Az Yol AEE, & 109 (b)E Hluld 104 wjge Sz Az o}
L Al Ee] SEM o] m| x| o]t},
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Rigid cell
membrane

Decreased fluidity (viscous)

LC-PUFA synthesis
(Omega-3 fatty acids)

>
>

Ca’*-induced homeoviscous adaptation

O
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10 mM calcium-based single-stage culture strategy

Increased fluidity (flexible)
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Cell density (g L™)

k1

Cell density (g L)

5

1. TAP-C

A

2. TAP-C — TAP-N

A

3. 10mM CaCl, TAP-C

A

-8 TAP-C

- 5 mM ca*
10 mM Ca**
—A- 20 mM Ca**
-& 50 mM Ca**

10-2021-0093073

Strain : Chlorella sorokiniana

CO; injection : 5% (v/v) air-mixed

Light intensity : 100 uE/m?-s

Temperature : 23 °C
pH : 6.8 ~ 7.0 with the addition of KOH

Medium conditions

1. culture in TAP-C medium

2. After culturing in TAP-C for growth, change to TAP-N for induction

3. culture in 10mM CaCl, TAP-C

Lipid content (%)

-8 TAP-C

-0 5 mM Ca*
-4~ 10 mM Ca*
-A-20 mM Ca*
-&- 50 mM Ca*

1.0 1
0.5 4

Culture period (day)

—O— TAP-C to TAP-N
—w— TAP-C/10 mM CaCl,

2 4 6 8 10
Culture period (day)

12

Cell number (10° cells mL™)

0 1 2 3 4 5 6
Culture period (day)

(b)

0.4 4 | O TAPCto TAP-N
—w— TAP-C/10 mM CaCl,
0.3 4
0.2 4
0.1 4
0.0 T T T T T 1
0 2 4 6 8 10 12

Culture period (day)
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k1

Lipid concentration (g L'1)

Omega-3 productivity (mg L1 d1
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1.8 -

—e— TAP-C
1.6 9| —— TAP-Cto TAP-N
1.4 1| —v— TAP-CIOmMCacl;

1.2 -
1.0 -
0.8 -
0.6 -
0.4
0.2 4
0.0 %

0 2 4 6 8 10 12
Culture period (day)

I Total omega—3
25 | | m ALA (C18:3n3) E 8 -
== SDA (C18:4n3)
[ EPA (C20:5n3)
20 ~ 6 4
15 é 4 -
10 P
T 2
5 8
0
0 TAP-C TAP-C/
TAPC | e 10 mM
TAP-C to TAP-N 10mM CaCly TAP-N CaCly
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RN

7.0kV 6.4mm x15.0k SE(M) 2.00um

5.0kV 14.8mm x15.0k SE(M)

RN

7.0kV 6.5mm x15.0k SE(M) 2.00um

e e
2.73um

7.0kV 6.5mm x11.0k SE(M)

= 10 +

E B TAP-C

= | ——1TAP-C to TAP-N

= g TAP-C/10 mM CaCl
E 8 - === 1
E

E A

= %7

e

Membrane flu

D 2 4 6 8 10 12
Culture period (day)
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DCF fluorescence intensity (a.u.)
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800
700 ~
600 -
500 1 —s— TAPC
—o— TAP-C to TAP-N
400 —— TAP-C/10 mM CaCl,

300

200 :

100 Y Y v T v 1
0 2 4 6 8 10 12

Culture period (day)

/

TAP-C TAP-C/10mM
to TAP-N \ caCly
DAY 0 DAY 0

TAP-C/10mM i
cacly
DAY 2

3.5 4 —8— TAP-C to TAP-N
—v— TAP-C/10 mM CaCl,

Chlorophyll a:b ratio

1.0 T T T T T 1
0 2 4 6 8 10 12

Culture period (day)
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(Fresh)  (Recycle 1)(Recycle 2)  (Recycle 3)
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(Recycle 4)  (Recycle 5) (Recycle 6)

Culture period (day)

EH14
(a (b)
(Fresh)  (Recycle 1) (Recycle 2]  (Recycle 3) (Recycle 4)  (Recycle 5) (Recycle 6)
5 . a0,
35 A
, %
o g2 s £ 30 -
£ £
= 8
£
@ o
o b
> o 4
3 ) g2 1
15 4
T 10 ¢
0 10 20 30 40 50 0

—&— TAP-C to TAP-N
—o— TAP-C/10 mM CaCl,
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