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Z3sle] bR Aol Fukgol doluh ofxEbdEl §4ol AsHE ARl 9 F Atk
Boatgo] glojA, A7) of2ERIE ] FheRe sjulE T SRujeEla AE U 4404 0, 2 H07F Z44

A0, 0 B owEe] o AdelA, 7] Holee B4 A 0, ¥ HO, Tl tiste] 100 U4 600 BH]®
HhE = Aol Wik, A7l WSS WMol B4 2k 0, W O, Tl tiske] 100 2u] vgow W7tw

= Aolls ofRERIEl HH4 m&o] "olx= ARl e g a, 24 A 0, R 0. FEel wiske]
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B owge) ge Ao, Ug B ojaERRe Auw 221 e, wee) W 2N 1
A4 4% 24 (red cs) GBS BT AR AL BUEE adsen, ol w00
AR T Aol %

L

® el o AR ARl B yelA FIIEE FRoz HAste 1AL 1B YHY F 3
=% st A HE s, Atiged oldnE EAs, Ao AtgFedcld P
Ag 93 FU] Bafors oMl AE Fdeta, Al A Ca(N0y), T+ CaCly - 2H,0, KNO; = KCI

NasGlycerophosphate - 5H,0, MgSO, - 7H:0, Tris—-aminomethane, Thiamine, Biotin, Vitamin B12, PIV metal
solution, Na;EDTA, FeCls - 6H:;0, MnCly - 4H;0, ZnSOs - 7H,0, CoCly - 6H:0 2 NasMoOy - 2H:0 S ¥3+Hs 4= 9o,
ool gEE AL ok},

E odlgo] A8 75 Haematococcus pluvialis NIES-144=4 National Institute for Environmental
Studies, Tsukuba, Japan® ZR-E] G-9)8le] AF&38}SIth.

2 AAlde ARgE wiX] 9] FH= BT NIES-C %] 2 NIES-N ®jx] 27}A|o]a, o]&e] FAHES 317 & 1
o YeRATE.

37 & 1A,
- NIES-C vjA]: autotrophic medium (A7} <Fui=], =4 : A7)

AEAA, B, ofXERIEL A2

2

NIES-N ®iA]: autotrophic medium (R}7}od kufj=],

- COy supply: 3%(v/v)

- 3=xA: ZOuE/m /s (for vegetative growth); 15011E/m2/s (for inductive growth)

FeSO4: 450 pM

- MV (methyl viologen): 10-11M, 10-9M, 10-7M(artificial O2-generator)
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H2DCFDA (carboxy-2',7'-dichlorofluorescein diacetate) 5 uM

DCF: H2DCFDAZ} 2Ad412:(0, , Hi0) 0l ]3] At Agss 24
- SOD(superoxide dismuase): SODE= ME WolA 0, & H,0,2 W33t 5k

- MDA(malondialdehyde): MDA AIX U] PUFA(polyunsaturated fatty acids)7} 2F2&(0,) 2 4220, , H0»

SO0 Sj3 Abssiol AR 2 0 EARA, AL DL FE FH AL Hat JuE e
2 3% 5 9 459 e Azl

FZ 1
NIES-C NIES-N
FE /L) FE L)
Ca(NOs3)» 0.15 g CaCly - 2H:0 0.13 g
KNO; 0.10 g KCl1 0.07 g
Na,Glycerophosphate - 5H,0 0.05 g Na,Glycerophosphate + 5H,0 0.05 g
MgSO, - 7H0 0.04 ¢ MgS0, - 7H,0 0.04 ¢
Tris—aminomethane 0.05 g Tris—aminomethane 0.05 g
Thiamine 0.01 mg Thiamine 0.01 mg
Biotin 0.10 ug Biotin 0.10 ug
Vitamin B12 0.01 pg Vitamin B12 0.01 pg
PIV metal solution 3 ml PIV metal solution 3 ml
(per liter) (per liter)
NaEDTA 1 g Na,EDTA 1 g
FeCl; - 6H,0 0.196 g FeCls - 6H,0 0.196 g
MnCl, - 4H,0 0.036 g MnCl, - 4H,0 0.036 g
ZnS0, - 7H,0 0.022 ¢ ZnS04 - 7TH0 0.022 g
COCIZ . 6H20 4 mg COClz . 6H10 4 mg
NasMoO, * 2H:0 2.5 mg NasMoO, + 2H:0 2.5 mg

AAe] 1: A7t EzAAA g 129 sigFzd 9 Ho] wi7] Haber-Weiss ¥-80] SulEIT2 54|
20| ulo]leujA F o} ALY FHA| HX= FF

A7bd Rzl A e Lo vz 2 Hol vzl Haber-Weiss ¥H3o] dnfEzaFx ZEn|de]x9] o}
2EPREL FA o) WA= GEgS dolry] 98], ] A¥E AT

§7] waglo] AME NIES-C WA We Fe] W20 uk/m’ /)T &4 o ASHATe U Brgon A
3te] tlgrel o] & ML ulFN(0Dep = <F 0.8) Ul AEE NIES-N vix|2 HAA T2 JAsta, 4e 4
(150 uE/m/s) ¥ 37 LAkl o] wjed 2E(23T)9F 2&9] MY ©E(30T, 367T) 2a ofsf ol
zhztel g% zzloll Hol& w7l Haber-Weiss ¥Hg<

o fmehs B4 FeSO, (450uM)S WIS A9 oA
UK AFE Lhrol WY 189 Fob vholev) s FA1F R oksrha® X AnE B,

1-1: violoujx

T 2(0)°l vERd vk} Fol, ATt 2HCA k9 FUIE % dntEIF s~ EF8[LE] 2~ vlo]Qujs
A 588 23T vsiA 30TAA 30%, 36CAA 57% 7FA4d= Aol eldl Wk, vl %7} 307Co]aL

A 7}8te] Haber Weiss WHS-S FLE38IS A5, sivfEmF = ZFu|dE]xo nvlo]omjz~ At T3
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ol of
=)
o
>,
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EH9
Green stage Red stage
i : ¥ : |
Stress factors: =N, v 7 s (Ast: 224 mglLidag) .
Moderate B Vi Vegeasive ®
temperature O _"“"_"; (] @ ek A S @ i —
conditions @ &9
(23-28°0)
Flagellae Flageltate Flagellate Palmelloid Aplanospore
(astaxanthin: free { in-free hin-free i hisi-poor { hit-rich
madile cell) matile cell) motile cell) At cyath malire cyst)
H[gh a5 Vagriative @
temperature O ““a E"' X ] X Failure of
conditions o green stage
(28-33°C)
Flagellae Flageltate
in-fr {asta thin-1r
medile cell) mitile cell}
|
Stress factors: -5, hv E
High 01l E
temperature Yot . @ . @ y  Failureof
conditions % e red stage
(28-33°C)
Aplanospore Flagellate FlageHate
(astaxanihin-rich hin-rich { hih-f
matiire cvst) motile cell) maotile eell)
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High Dlgh 5 @ \
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o = a9 I ee) -*. - @

conditions , o
(28-33°C)
Aplinospore Flagetlate Flagellate P id Aplanosp
in-rich hin-3 { hit-p | (astacanthi { inrich
matline ¢yst) maotile cell) matile cell) b immature rvsl} matiee cyst)
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