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TR TP HFERITEZR T — 7 LHEU LR AR, RETHICHWS Z R AETH D
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1—1) i BB COmEIEE L OB IR a0, (N7 v—7)

IR I B OB R L B E A IR

WLECWIE O K 2RI L CRMIZ, £7kax b TEMIatEo 7 > # Arthrospira
platensis D KEH AL « BN ZAT O FIEOBRRBEEZ B E LT, &R T T AT v 7 BOREERE
7 (EEEL) BRRICHA CKENIZEN R DR REEZ SR, ERLE (K1
—1). 00LBL®20LDOKRY =F L (PE), £F20L DAY H—FRx—F (PC) &
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fiEl 2 DREFFE BV & Rt R TISEE IO A, B2 & TR R IR ORI 3~ 5 57 15 % fet
U7z, BERR DS 5 D ZEKHRIC L 0 BV NZINET A E5EEOE T (K1 —1 o),
20 L BE AR TIE 5 40F2 i ThEfIC B W 2 [N A RS~ DB ENTRE TH ~ 7-.
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M1—1 A5 (BEKEN It
5 —) BANL B K O K - i
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&, (€) ERUCEDEEEIE DAY,
(d) EEEMRORBEIRDL, (e) PC 5
EEVIZEAE, () IREICBITD
HEAR FEBR.

harvest tank

SRR - IV T MM E GTEER] (HARKRY 7V 0 PGo21Ca) % FV THadE % %t
S, BERIEOBZHE IO R BT 5 HiEZ2 e L2k %, 0208 g L' FEED
TEEICEERZTINT 5 2 LT, MERE 110 FREEICEHE - (LS5 Z LT, &L
To BRI 7T 2 S RNIC RN CE D Z L 2R L7 (M1 —2 a, b). F7z, K& 7E
ROENIE, HEEE 32 um OF A 0 A v v ZRHEIRICERE L, HEREAZIETT52
& TR ER L RIS DB CE D L REREE (K1 —2 ¢, d).

- — - X1 —2 EYTEREREH
WL M n Ay va
Ik A, () 5o 1g Lt
DEHERIIN 3 431 OEEIR
M, (b) BEEE LB A R LES
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OD7s0 0.3 0.6 1.2 '
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H£8-9 A) BIOHEE (HEEVE L : FayEX I KAF - MK, 2011 45 9-10 A, 2012 4F2-3 A)
WZBWT T 7. ERE LTIRESME T CEEK R EOREE2ITH -0, 1RE (RS
M« AR E RS, 2013 4£8-9 A ; 10-11 H ; 2014 42 1-2 H ;3 A) WICIREEHIE AT
RE7R KM AR E L, B4 & RO AR EEE (PCHE /L 6 M) TEERZITV,
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140 0 KRB (EW)
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Bi#E (MIm2day!) THR (O

X1 —3 E#, @EEEES X
WE=EIZBIT 2B FER. () H
BEL A A~ ADMEET 7 7,
(o) IRFEE & NA F~ ADFHEE 7
T 7. = — D — | T U
Pt [ Rgane I

T ORER, FEREN) 7L SOT Bz VW =586k (RIKEEZ) TIE, moEunfum i XEm=
N & [RIFEEE D K(ODsp)=1.4 TH Y, 201148 H-9 A OFEBRTIL, B T RFO ML

I3 OD750=1.16 + 0.17, HzfmafRE &3 84311739 ThoT-.

-

DiERMNG, T O TR

—

DEEETOLR 1M &7 ) OBKAEFERITH8.79 (8.7 gDW m? day™!) & HEE L7= (K1 — 3).
— 7, AHEETIRLH 1 m? &7 W O R RE BT 9-10 H 003252 T3 9.80 g dry weight m™ day ™,
2-3 HOFEBTIZH 5.8 gdry weight m? Tl 72, ZHHDOFERMNE, HEWIK CIZTEZEIC
((Ef 1ha 72031 FED,
FIRFIR CIEIEFIC138.7-959, JAFETIE5.0g9 (B 1ha H7-0K 191) DOEEAKEREN
AHETH D LHEE Lin. i, WEKE, MPEECERE L-BERERNS, AEREEE
7= Al platensis OEF 1 H RER L OVKIEE EOMBESAMER S (K1 —3), WEEN
3 7 B T O (20-30°C) TR TLE L TS A~ R EFERR OIS =

T—HAH7-0 M H7-, 11.1-123 g, AETIZ85g

LR ST

FRIMEE T SOT Hilthz 14 IZARLTH, AR LAVb O LFEOEFTEREN LN
72 (K1—4 ac). —F, FRLARVEKICK L— MEEREET U 7 AZUSHII L7251
T, ABICHERRONTN, U4~U3 I[ZHNUIKIZF L— MR E iR Y v A%
N U725 Tl SOT 55t L IRIFREOAETHEN A L (K1 —4 d). —77, #ifbEs

T =
ZER

Higr~o CO, I L7z

Enb, FOBEDZER

TR LT2%6, COZ LD pHIRTICL W sl REDPKT T2 Z
P OBRE L DORRICRERETAL O DN T-. FMAR

Wi /K EEH Tl 2 BB BT 1T SOT Bt L 0 K > 72 N EIEAR D BB HHEE L 728
A A~ ARITIFIEAEDPEHL R, £27) a—=FrEgERnmne ofEEnEgosns-.
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1/2 5W (2014.1.24-3.10)
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DERK. (a) HKEEFE(0114-8-9 A), (b) AHEE (2012 4-9-10 A), (c) AHEE (2012 4 2-3

), (d) HER - R,

Arthrospira subsalsa 777k HEfkE & Bl - EEE{L O

L

PRS0 BT T\ SR PEIR A= 7 L Spirulina subsalsa D #Ta7kk AW-1 Bk & BLEE L = DOk E
RRPE 225 LT KR ERS#E, A platensis & D@ &2 A 7. Lo L, S.subsalsa X3



wAL (EE L) T2EME LR 2D, TORREHLNIT D0, BRAETDHHME
e EVER IR B A B VEE S UKENE (DGGE) T4~ 5 & & b1z, 5538 %5 5 S. subsalsa
D2 EREFIZIE Limnobacter sp. Z & Tl OILENMLETH D LB L. £7-, HHEIC
18 L CTABT 2RO ENRERIELRE L, BE T 7 230G F 2 —7 2 v
FREREEBR L (M1 —5). ZhbOREEER TR AR 5.5 g-dw. m? day™’ /3o %
T ABNELNTA, HEE (BHE) TIERWE, BEEBRIIZE Lo, IERENK
FC? S.subsalsa & A. platensis @ 2 J@5# %5 CTiL (K1 —5 b,c), A. platensis H558 K%
i L7 T S.subsalsa #5587 5 Z &N TELEN, HonlonA A~ A&ITMELS, —HdH
721 0.02 g-dry weight m? day™ T - 7-.

b 1—5 S. subsalsa DOFsfEHE
| Se5m (@) BRENTOERE
B (D), (€) IEMKME (A
platensis £5# % > 7 O FHIZE%
gy . (b) FEERBHAARE, (c) H5iE 4

S | ).

1—2) ERAMEW/EPERE & A 2 ol SRR 0O BiEE & K EESRIE DS (5R7/V—7)

B FES /> B #k#E Scenedesmus obliquus CNW-N Z B L 7= (M1 —6). % L CHIHkEE
773 S. obliqguua CNW-N O AR BE R IC RAF T 88 2 8 ~~7=. 1~3.4 g L™ Ol &
T, S.obliquua CNW-N ZHiE L, 4g L £ TR L, HOWIMIMERE (1~349gL") T
FRL, 4gLT FCEEAMVIELT (M1 — 7). ZOfREE, 2.0g L OIS & TR
e AEERIT 047 gL day™ & 700, W EO LIS L 0 IRAK(EEERZ R S5 2
AP LT (R1—1).

| —0— 10%replacamat rtio | —0— stPereplacarent ratio

PR
8RR & 238
28 & 23 8
Su?ar content
(%, out of total DCW)

Sugar content
(%, out of total DCW)

Biomass concentration
=]

Biomass concentration

@Lh

= =5

B 8 5 2 8 <

8 8 5 8 B
Sutgar content
(%, out of total DCW)
Su%arconrent
(%, ouf of total DCW)

Larh

3
2

Biomass concentration

Biomass concentration

o
=

6 8

4
Tie (d)
(Red bar: Glucose content; Orange bar: Xylose)

16 (a) -b“/7°U:/7‘im,/ﬁ, B1—7 WIHIREE 7 S. obliguua CNW-N O fi7KAL,
(b) S. obliquua CNW-N B85 WA R I R
BE, (¢) BANKREREILE.
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F1—1 BRILDHHIREE R TO/SA A~ ZApE - R A E.

Inoculation Biomass productivity ~ CO, fixation rate = Carbohydrate content = Carbohydrate productivity
biomass conc. (g L' {mg L'dh) {mg L-1d!) {%, out of total DCW) {mg L'dh)
3.4 746.1 £ 66.1 1305.6 £ 115.6 50.72 £ 0.42 3782 +£315
2.8 838.3 £30.7 1467.0 £ 53.7 51.66 + 0.38 433.0 £ 13.8
2.0 883.8 £329 1546.7 £ 57.5 52.88 £ 1.88 467.6 £ 29.2
1.0 792.6 £22.3 1387.0 £ 39.1 51.19+£1.73 405.8 + 20.6

F7-, IRESOKBECIRE DOZFEIZES S, obliquua CNW-N D3 A F~ ZAFER I L ORK
(LW R P | R A E T B A R~ T ARWFSE CIXESMRSEE T S, obliquua CNW-N % 50 L @
Photo bioreactor C, 2.5% CO, Z&#r%8% % 0.06 vwwm T L, 142 L TH#E L.
1— 8l Lick iz, KR, KEJCHMENEHALRL, KR, YHREOK IS TN
A F~ AEFERR LR EEREDNME T T 2 E 06 E o7,

Q
& &
> &

&\}\\

Water temperature (°C)

1—8 BAMREEL S, obliquus CNW-N /3o A~ 24 FE R FE 16 L OVR KL W A= P

300 ~
» > 250
2%
12002 ¢ S =200
29587
1 Og_g n.;_"150
PeSiE |
S £ T100
3.0
0 =m

&
&
&

V’\}

S
%@

\é\(\

=
N
=)

Biomass

(=]
(=]

Y
)

N
Carbohydrate productivity
(mg L' d7)

N

WHIEEE 2. AR EGEHRICE 3 2 MR 7 L SE BN OB (F#ERYE T

7 )—"7)

2 — 1) iR SRR O ST

WIREIEY 7 XA~ (ARTP) BHEEEOYIEGIEEZH LN T D720, 77 A~3 AR
FRAMRNT U7z, ZOREE, ARTP BREEE IS —MEDOEmWT I XA~ &2ELTEY, &iaT
RO FERFNEERR A TH D Z ENbhotz. £72, SOS IEIC L 5 A OEIs
T8 & Fluctuation 7 & FEIC K A AR T & OB BRFRTFEE A M L, ARTP 2SR &

525 2 DGR L AR B b D RRZ 7=
KOERFGEIVELLEH W ERHLNE 25Tz
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. ZTORER ARTP D28 BLE AZhZR ¢
(K2—1).



‘ 21 ARTP LGEkDZER STk
o~ ARTP N S S N
g M AT RERER D ()’
£ 0 £/ B HREGLERELORIR.
= i /" MaximumFi (35 K s FHEEIA
g 1.5 Ez ,/'NggNG %%2\%_,9,_
=
1.0° NQO MNNG uv ARTP 14 16 18 20 22 24 26 28 30
Type of mutagenesis Maximum Fi
() (b

2—2) BREIKONAAN—T v bAT V—=" 7 HIEOMESL

HRERE N ZHEHE L LTz~ A 7 a7 L— R & T, ARTP T # L 72 A. platensis Z B4k D
INAAN—T s NAZ V== Tk LT (K2 —2). BARORHEE XD 20%
DLEZEAL LT R R SR, 20% 0L b R U7 B A2 FARREERT D L, MMUES
70 H B ORAE R R L IEERRIIZNTN 45% L 25%ICELZ (K2 —3). Zhbd
WERND, Ml TH D A platensis 2k L TH ARTP BEILIIALTH Y, HEEEHOER
FEIRILSEETE DL ENHLNE STz

2 — 3) PHIEEFE DA TR N T DS

FRU72 ARTP BRE NS AN—T » AT V== T HIEIZ LT, 62 [AERIKE L
EWNCIERE T ERIRN 7 BREE LT, 32.3%DZERIKD RAKICAEY & ENEAR LY
20%LL E ER L, 12.9%0DEBAROEERE N NE ALY 1000 L EF L7 (K2 —4).
Z LT, REMRER (3-A10,3-B2,4-B3) Z3&W, U —7 L AE{ToR, 250
70 DRGSR (F2—1).

FoRERIC, HEFREEE, MWMHENE, RAKCEWEEEZMRE L LT, WKERE T T TX
% ARTP EBRIKDZ A 77 ) —HHEHE LT,

BUTE, M RPIEZ V— 7 L ORI T, BRI EBHAKICONTAZ R — A
fENT RO N 7 A7 U7 N — AR 24TV, S SE O TS A 2 fT L T b & 2
AHATH5D.

) Caution: Determination of 100
o the quantity of holes
\'\ depends on your sample . total _mulatlon rate
— i positive mutation rate
1 [_1 = / concentration. In this step , |

we wish one hole lets in one
partof S. platensis.

10ul of S. platensis

Treated by
culture broth

ARTP

Selection and screening of |— =

mutation rate (%)

S. platensis mutants

Culture in the
climate incubator

W vj—) e OFEY s
J v See for 1-2weeks.
viaviatyi 8 .@% o

I ron
, PVVPLUEUY
Select the mutants of

high growth rate

- 7
Separate part of the high
growth rate mutants to 6
culture in 200ml flask for ’ e «
analyzing the other Yeeewewe
properties such as Peeeveve

polysaccharide contents, 5
Detect the growth rate by Select the well growing on mutants and transfer to
TECAN plate reader. the 48well plate, the final culture volume is 1ml.

Generation

*Total mutationrate: 45%

« Positive mutationrate : 25%.
X2—3 HMEEE#ICH1TH ARTP TARL
T ERBOEAL

Flocculation etc.

[X|2—2 ARTP |[ZLAMmeE O B E R Y
INARN—T S NAT) ==

- 12 -



Relative poly-

Flocculationrate  saccharide content

Growth rate (p)

&
& o <
o' oyt 1 N 2 ~
2.50 9 2%2_ 1 {k%ﬁ@%ﬁﬁgk%’ﬁiﬁ%@yy
200 | I AE R
1.50 -
100 4 ML -} | TSNS | EUSS— Variation Control 3-Al10 3-B2 4-B3
0.50 -
[t s e mem s e
0.00
250 ~ SNP compare filter - 2012 2330 2034
200 | Control
Non-synonymous -
150 |
SNP filtered Control 1033 839 1034
100 bttt et -
= Nl
0.00 - _
100 o Flocculation rate; b Cg;g’;g Fi filter 443 458 464
% B=[ODsg(total})-ODgsq( supernatant))/ODsgo(total)
1 Non-synonymous -
80 | DIP filtered Control 232 210 232
70 . . .
SNP: Single Nucleotide polymorphisms
% ; . ! N DIP: Inserts and deletes nucleotides from a sequence
I il i
50

Non-synonymous SNP: SNP with altered amino acids
Mutant strain

M2—4 ARTPZLWfF54172 A, platensis 25 R D
RV

WHEHEHE @ 3. WO VAT A A n U— i LT TV 7 (FEKT V=T, Tk
TN—"7)

3— 1) MmO MENIR# T 774 ) 0 GEEZ V—F)

A. platensis O WE O ERE 7N ERZFZNT D701, Mo s =57 (R
BOSMEIE) B TIEERFI L, MHEORH T a7 7 4 U 7 Lt v 7 VR
WEERENL UTe. 70, KEERETTEME & AR EaFEZBENICIET H7-0IcF v v
7 U —EBRIKENE B3HT % (CEITOFMS), B X OMERERIAS v~ k7T 7 4 —IE 85T
% (UPLCIQTOFMS) ZA&ESE LT=. ROHT v AT L& T, A platensis i H#)20> & fifthi 2,
JIvEElEE, TCA [IF, 7 X/ BAEGHRRE, JEMEAEERE 173 MORHY O E&IZ
EL, MREEE TR T e T A ) R AEE e ol (M3 —1).

- 13 -



MW: 1.4 X10° zEhotosynthiencapigment
\5, FA1OLOSYNTHED! Uz,i:,a,,,t;.,. — 3 . 1
i ‘ " b cnate .
- | | PFARPR I B~ bR
5' 2 Adonixanth ool |
= " - CE/TOFMS, UPLC-
s il l pryptoxanthin - \Chiorophyl n’ﬁ (s -
e etteta o QTOFMS (2L
Retention time (min) )oigd Y B
B H OREFERIFFAT
Detected metabolites
Category from A. platensis
(10 mg DW)
1. Glycogen 1
2. Photosynthetic 19
pigment
3. Cationic
metabolite 57
4. Anionic
metabolite n
5. Neutral
metabolite 2
Total ca.173

metabolites

Migration time (min)

3—2) MO FHET VOME (KT INL—T)

7 /LA Synechocystis sp. PCC 6803 #4 & 52 #&%H Arthrospira platensis NIES-39 (2D
T, 7 LA —VREETVEMBEL, BT AT L%20% L. M LAHE
TN O TARG PRI RITFER T — 7 LHEP LR A2 R L, PRI D 2 &2
AEETH D LRI, BICARBET VEHNT, WEEENRZ ET57D0BRT
Sl DR 7 O SO g 25 1 L 7.

FPHHE N STV D Synechocystis sp. PCC 6803 KRIZOWT, 47/ AF#HS
KEGG 72 EDT — X N—A, CIEMRIZEES X 493 OIS & 465 OIEME L2 D
RHET VAR LT GRS 10). HE L7272 O TR TSR 2 e 57
W, FETROENH T T vy ZoMiL, HHHE 3 — 4 TR L BCHE#s L a—xC
TR IR IR 2 W CERBRIICRD TR 7 7 > 7 AN Ol E 1T -T2, ZOREE, R
BT MCED FRENIRM T 7 v 7 ZA05401E, WERKRESN (Vv a—RADI%E KA,
RARESME CEARICE D COIEE E 7N a—ADW T KB, MBS Ot
BRI L D COEEDHERFEIR) 1BV TERMICEON-R#M T T v 7 A0 L B
FHEZRTZEAREENT (M3 —2). 202k, AREET VL, EBRORFIR
REZ TP TE57 7y b7 —n L LTHAMREE 2o 72,

& 51T, FEHBHE A platensis NIES-39 (2T, 746 DRI & 673 DHEIE 2 5 72
D5 ) DA —NRMET VAR LT, REET VO TR RAZTHET 572012, 14
FHOARER BV DN TR RFEP 2 H—RFEP & LR RFE RISV THFED v 1573
FEERICFRAT S TG R &, RTINS X 28O vl R 2 Lol L7z, = Of55%, 14 S
11 FEHOAILHIUSONT, FEREER L FROBIEO P B 2R L, £z, MA7TRES
TF & EB KRB TITHB T A AEE IOV T G, (R TR BT s 5 & Ll LS
RaERL LiEX Y, #5E L7- A platensis NIES-39 DT T /WA RN FH ATHET
HDHENRBINT. ARRIFERFERY AALFIRFICBNTT Y a—F o 2T 508
FEH6—1), HTHICBNCH 7Y a—FroFEMNFEIESNE. 51T, RETHlo
fE, ERWHIR T CIE, 7V a—7 U DAMNCHEE, L, B e @Rl AT 5w
REER Tl Sz, EERIC, EBRWICHERIHIR T T, 2o OmE 04 FEN TR

- 14 -



AU7=. #E5E L 7= Synechocystis sp. PCC 6803 & A. platensis NIES 39 #£ D€ T /L& HW\WT
Ja—booxy ) —VEORMNWE % AEET DB R & 72 0 55 RIS
WCOEIRFREY R 2 b—3 a3 U R &7, EISER R oRBOSZfi L7z (5E 3
—4).

(A) {tfﬁ‘]‘ﬂ“ﬁ% (B) ?’fﬁ“ﬁ%k%ﬁﬁ%@kbiﬁ 3_2 Synechocystis Sp PCC 6803
ﬁé@a co, 400 H&O)’?‘jfb%?‘»—}lzﬁ%ﬁ?\%?/jl/%ﬂﬂ
oS 3 » b\f:1ﬁéﬁi77y7x®?@”kﬁ$@.
B v - g2l | BLZAS ERARIIYEED
R § | _.j% B BT DR AR
DHAF'_I%EC@ 155 1341 g AL %%1¢6:%67‘6ﬁ3§177y71@%
\F\i%_m}ap & - PRSI, 7 L= —ADIRA R
00,48 "E"m 341 400 | SRR 100 (UL LT 7> 7
ALY s00 L L A (mmol/g-DCW/h) % =3 (B) 1%
i 600 400 200 0 200 400 T T2 AD TG R & FH B R
o™ eCit 19 Experimental Flux D L. 2 RS A S O
e he 759 2D
0 “~suc 0

3—3) WEOREM T 7 v 7 At QEKINV—T)

AN ORBHRAE 2 FEl T 5 > A7 A & LT, FIRMAHRREORFHoOFN ((E 77 »
7 R) B EBRENNT T 2R 7 T v 7 AT FIE A BRSE U, ISLRIE S, TEIR AR AR AT,
BRERBFRMCBNTRI T 7 v 7 AT ziTo7-. BIZ, AZFn—LENT 2T
TN LDOT—Z ERE LT AT A8 Fa O —RHTIC L0 ARG DUV TREZ A7
Briz., REMERESSEBFRAEOEMICIVRH# T 7 v 7 ZADEnTHISND Z
EMBHDLN, FNODRRB B L2WGAERHLZ LWL E L, ORI
W77y AMHTDLVEETHDL Z PRI

Synechocystis sp. PCC 6803 % i\, °C {EakBet & N - ST Lt o R 7 7 v 7
AMENTFEZBRE L. 7, RSB 2 RFEBH 2RI D720, a3 Ba—
4 | C Synechocystis sp. PCC 6803 @ F#XAE#R I ORI SUS & IRFB T L~L TRtk 5
o~ v 7703 RA%% LT, KIZ, Synechocystis sp. PCC 6803 £k 2 Il 7 24 5
T CREE U, P e °C FEak AR AT 2 BE ISR L 72, Z 0% oMl E o B
MBS (°C HRNERE) ORIEEAL 2 RET D720, K 30 MR TY 7Y 7 LA
R E AT 2 ER AT L& HF Uiz, RFEFRTIE, 1oMRTH7 Y7L,
NN DR RIEE O PCIgiEEE T A7 n~ N7 T 7TEESHTE (GCIMS) X v £ 5
U —ERUKENVE &0 (CE/TOF-MS), #ik7 v~ K77 7 EH&55HEt (LCIMSIMS) % H
WCHIE L7z, 3 Da7 BC I ORI (OB E, R LIZR T~y e 77l
AL K0 RO 7= FARAHHRRE D R BIR T L~V OBENER, HIE L7 S iR
XY, 77 v 7 2%&RDi= (K3 —3). K77 v 7 2EFTOFER, B e mlg
ORHT 7 v 7 ZFREL, BEB~<2 b=V VEBREONRH 7 7 v 7 ZFIEF TN S
WZEDRIBI N, IO ORERIE, INETOMRE—FHLTEY, MTRESRNET
DRH T T v 7 AR FIEOBFITR I LT,




23 % T4 5/72ﬁ¢$ﬁf*§'ﬁ FRAHRE I DR

GeP—90 .gpG_0.0 Y19 S =
01T 4 o ‘ ‘ﬁﬁjj 4 2 (mmolig-DCW/h) R3~3 BIRRREOREH
—E4P i
138 L_)\J 35\'Rusp R FUHAH T T 7 ADFHEHE R
DHA& R5P/l 041 —_— (mmol/g-DCW/h) %, R4 E

O Yo R DADKESITZ DB ED

., T 2 Y sCREEOMEES Y ML 7 FC AR D

co. (P88 : 551 - wr DWEMHET 0 MERL, RIRETR

A o é ; MU= 8D BC 0 R #IED

N | ackon™ 255 BC iR ORI ELE T 0

el dsech 2 OHAF) min (233U C, KR °C R kR

foo) ow 7 Yoo ot ; e A RN LT, & BE M

Mal € 0.0 a 050" PGA| | M:Molecular weight @g%i& M @%U/E]\Z)§1&TL, 13C
0.0 Bos —M+0 —M+1 —M+2 —M+ o o o

0Nk 06 OB % Cws s e EERCEESH RR SR E
%, s (i * oo e cemement | VM E OBIA DN

TR B ORI A2 BRAE T~ 2 7201, WSGFICBT 2T 7 v 7 AR L T
VAT VT R ARAZ RO — ADIEREFE LI AT AL A a U — i 21T o 7
(G 47, 48). & DGR, Bis TR ESCREWE IR E OZ IR/ NS W B b 57,
R TR 7 7 v 7 AT RELS B b Lz (K3 —5). 202 & XY, WSO
W77 v AOEALITBIEFRBEEOEILLI Y, 70— Ky 7 HER EOFIRR% Ol

DN RENT PR I, Bia FRBLECREWERE OIS SR~ 7
/7X®ﬁMﬁm EhaZendbsb. UL, Bx1E RuBisCO B5-9 2 KL DU T

% (X3 — 4 @ RU5P -> RUBP, RUBP -> 3PG D)), it~ 7 v 7 A1 2 MR TRELSE
4hbtﬁ REHE (RuSP, RuBP, 3PG) DIEFEIZZ bIZA BT, (T T )N iH
WAL L TR THRE T T v 7 RZERH DIRNFET D ENbnroTo. 20X
NS, AR —ARRNT AT YT h— A@%ﬁ®ﬁ?ﬁﬁ%7?y71®ﬁk%%ﬁ
THZENEHELWGEENH Y, REHREZMD 01X, @77 v o 2Tz 1TH 2 &
NEVEETHDZ EPRRINE.

3—4) RSOk E QKT NV—T)

WHAEEE A W27 ) a—5 U EOWEAES, HREREOZITHT 2 EE kD
B L R DREMUS R, &) DA —AREET VT L DRETH 2T %0, Rt 5
VI AT E~NT A I T AT =B EME LTV AT LA Fa U— T L 0 L7z,

THH 3 — 2 TPA% L7z A. platensis NIES 39 & Synechocystis sp. PCC 6803 O£ /L v
T, MNIRBRMIZL D “RILREN S DT H ) —)VEREIZOWT, ZEBEATEY
2 b=y SR ApEE A b DR BB A L. £ ORR, EREHIZE
9°% NAD(P)H dehydrogenase & cytochrome-c oxidase % =1— N3~ 28 1n 1 O EPENE %
M 92 2 &R TRl S 7z, SEERIC Synechocystis sp. PCC 6803 1 T &/ — /LA FERE 2 14
L, NAD(P)H dehydrogenase Z fis# L 72k TRNR 2 RGE L 7GR, =% /7 — VA pEMED ) 1
L, Tl AT A2t &< AR A DO FEFEITAED LTz

& 512, A. platensis NIES 39 ORHHE T /LA FAWT U a—4 U ApEMEO ) B w7244




LIS DB 21T 72, 7T v 7 AL AR AN &0 BEHMFHCEREIREILIC L 5
BIEDRE 7 7 v 7 ZAOWRN 7V a—7 U EpENEIC B 2 582 FHILT-. T OREE,
7 a—2 L OFEMA & 4454 % phosphoglucomutase SOt D iEMEALS, phosphoenolpyruvate
carboxylase /)&= (PEP — Oxa), aconitate hydratase )t~ (Cit — Icit), isocitrate dehydrogenase
Bt (Ieit — aKG) OIEHEOIHIANA 7Y a—F U ApEREm B35 2 EnFilsiniz (M3
—6).

A KBOF5 v o REFHEE B)ZHHRK#MOZ v I ADEHEXE

e — 95%{E R Ri®  EEEMSRTD
REREEMH TR B 2 RaRERH EBH  EREEMAERS
(Glucose) (Glucose + Atrazine) — R I - _ _
Glucose Glucose H:E,Qq‘? z 7 zw{giﬁlz
0.53 o7 - X 135 135 2.0 0.0 Fﬂﬁ 2.0 4.0
G6P PGL 6PG . PGL PG GBP->F6P .
0.03 Y - >| S —
Fop 7 XS 0.37°% “d. Bd—xs, nascor - GD;{‘:;giE ] ..
0,04 E4p | 089" E4P 68 T —— 1
0.93 RusP 0.00 (0-16 Rusp [R#EZIvHR PGA->GAP | . -
FBP | dass7p |04 FBP | €T 037 (mmolig-DCW/h) p;;;,ppgp ] .
<0.2 - >Pyr -
DHAR AP —0de " [ 191 DHAP g OAF 1 035 05 Pyr->AcCOA+CO2 |
BPG; 45 o-30 1.0 ACCOA+Oxa->IsoCit | 1
1.81 gap1 0.30 1.8 IsoCit->aKG+C02 | y
3PG RuBP 3PG RuBP 2.0 Suc->Mal |
1.14 ) 0.60 CO; 25 Oxa->Mal | -
e, : 2PG GBP->RUSP+CO2 | .,
0.36 ’ 013 80 HREMERE RUSP->XuSP | |
co, PE"U o co, PEgag (umol/g-DCW) RuSP->RSP |
0.1~0.3 RSP+XUSP->S7P+GAP
co, PYR“&% co; PYP“-%{J 0341 E4P+XUSP->FEP4GAP | 1 |
AcCoA AcCoA GAP+S7P->F6P+E4P  —
015 L oaiel 0.1 001 i 0mClT 0.05 -3 RUBP+C02->PGA | :
o1 IsoCIT, . do1 I 08 3-10 DHAP+E4P->S7P | —_—
-7 JeoX co, . GOX co, PEP+CO2->0xa Ll
MAL“000 /50 20G MALG00 (oo 20G 10-30 Mal->Pyr+C02 | -
0.02 1y - 0.00 Ly 0.00 AUREES | IsoCitrAcCOA->Mal+Suc 1 |
0.0 SUC 0.00SuUe o) 2KG->5uc+C02 |

K3—4 7T IR, ARa—2L, 8T ATV T M—LOMEMNTRE R, (A) 777 A
R R F TR T T 7 ADfE (mmol/g-DCW/h) %, &AM E DI KESIXX
O NFNR TR EIREZ T, FREAEOAE, [EBEEERMICBWOORA KBS
LA EICIRENSEMUAYE 2R3 (tRE, p<0.05). N7 APV h—A1E#IE, 2 50
T2 5L FRBEN LB R T ORI PR LIZ. (B) H 7 77 ADEFHIXH.



A) i g B) fti ¥
5 2
=
4 g
- 3* &5
¥ @ A 3
B = R E ¢
=y b 4 5
2 < /4 S
pot >
. 3
1 2
1 2 3 4 5 - .
BERESY RERESEMH
log(intensity) log,o(conc.(umol/g-DCW))

C

PEMARTEEM

logyp(flux(mmol/g-DCW/h))

r . P
G6P -+ F6P -

GBP - RUSP + O, /0"
Ly

¥ RuBP +CO,

*» *  |23pc

" DHAP - GAP

.
GAP - 3PG

-3 2 1 0 1

BERERY
logo(flux(mmol/g-DCW/h))

K3—5 HRMAHRRIEICBREIT 28T A7 T h—LA(A), AXRr—2(B), #7727 A(C)

DEAL. KWL 2 fFDZE b E R,

HH 3 — 3ITR# L7z, RRERMLIRARERMOR#M T 7 v 7 Ak, F7 A
7 VT b LT, A Z R — AEITRER S LT AT LN, Fu O—TIc LY,
W ORFRREZ T 2R & LC, gapl B2 Lz, Mg T ¢z
BOWRH T T v 7 ARAANRRKELS B LIEDICH LT, T A7 VT h—LfITHE R T
1% gapl OAFBEOENRON, K7 T v 7 AOBCDFRRIZ g o7z LHEH S 7z,
gapl % Glyceraldehyde 3-phosphate dehydrogenase % =— K L, Glyceraldehyde-3-phosphate
(GAP) % 1,3-bisphosphoglycerate (BPG) (Z&H#a9 5. HEEESIFICE T 5 gapl OFHLE
DIK T, GAP 225 BPG ~DH 7 7 v 7 A% b S, TR, REIGL Y EiRICHr
BT HHE (G6P, F6P) OEREE AL, BLA< h—A U VIR ~DONH#~7 7

v AN U EHERI S D GRsC 27, 47).
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(A KRBE ISV RBH (B) Phosphoglucomutase®is [X|3 — 6 (Ui T HIIZ ST Va—4 4
1

1P <— o5P L epoL——>epac gg 20 PEMEA] B~ BN DB H
R l 53 (A) A. platensis DI 336 6 T I 35155
(—Ej_[ i, E PR 7 257050 TS R LT R
DHAP &Ggp il Rsp/lwo g% 0 — @{—%%ﬂim 1t%¢7§y77<6i RUB|SCO D
’ 31;73 ’ . 5= Flzx (fnrr:co)l.‘g;g\l\zf,?h) #7777 ADETIER L. FRRHE
|26 100 HRANIZENZ, 7T 7 AOEEM (Jié’ff\‘
kS (€) Ehosphoenopywvale i .y ey b (BT (kDY
A S B PEFERED BN TR S AU AR BB
Acgolo - % ;x4 . (B) phosphoglucomutase < Jis
RN 5E s (G6P—GIP), (C) phosphoenolpyruvate
[ I %% 0 024681  carboxylase reaction (PEP—Oxa) D777
Maéu:n . aKG 10 Flux (mmol/gDW/h) Xl/Xﬂ‘\‘"/Xﬁéﬁﬁr’ﬁ%%. *ﬁiiﬁh kliﬂﬁﬁ“é}i

“-Suc%__ Sucsal DT T I A, HENI T Va—F A fET S
V7 AR BRI R L f KIRE(A) D
KT DIND T T I ADfEE T . JRE
OFEIEIE, LR EL/2 DA R T

WHEEH @ 4. BRSO BRFEALINOBRFE (17 1—7)

T Bt it O B

A. platensis (NIES-39 #K) TITZEN LT EERIRR DL SIL TV WD, AERORT 7 A
BBIMEATIC L 0 8 EDHIREER 29 5 Z E WA Sz, ZHUZ A platensis X, ZhuH
DRI ST D DNA AF 7 =B 2o L THLY / ADNA ZPiI L TWVWD &4
ZHNDED, FTICEASNTZBETIIRG ICEROMINDZ 2R L TEY, KfEIC
BUIBLEFOEANZHDEE LR ER-oTWHEELZOND. 2T, BENRIVE
AR DOMENLITIE, EABIR T O A. platensis WIEME A F T —FBIZ LD A FNALBMEATH
% &EZ, RARFETIL, A platensis NEMEFI#L X A T T — B & W2 BB R T OEE A T
IEEAT D 2 & CRENRIEEEIEIN 275 2 2B L. LarL, ZO%ON
NG, B2l 2 BORIREROFAENHEE SN, R TH Y ) AOFRGE(T o725
BB 2 AOFENEE SN, £2T, ThbDOHIREEEIC xS T 5 2 & & B
LT, IMHDOAF T —EOMHELZ ¥ /X7 B2 X D8 NBIET DA T ALz AT,

AR N SN B RAS fING /M= L7 =

B ORPFUME T 2/ EME 2T L, B RHEIH A RSz a7 L7
z=a—), ANLVT A=A, AXRIFI)<vA vy, T RAa~vA & TIICE
EL, KB (0120ugmL™Y) DRI F ) <A 2 U5 FTOREERNDS 025 7213
05Ug ML AT F ) <A L N K DB L Th 5 & LT,




A. platensis T AT 2 GFP Bl X 5 7k OfERL

LR — % —i&{5+ & L Green Fluorescent Protein (GFP) Z£:f L, 2 FifH GFP 3¢ =
VANZ I NEER LT (K4 —1A). GFP #E{s1I%, A. platensis ®/LE 2= (rbcL) &
E%@fm%~&—(%*ﬁ@)@Tﬁﬂﬁ&@hﬁ.m«nnm$m¢6%ﬁ%¢6k%
B L O HERIEEERfEIC X VA L 7= Synechocystis sp. PCC 6803 £ Cid, GFP Dk fad it
ﬁﬁ%ﬂt_&ﬂ%,G?%ﬁﬂVXh§7Fﬁ%%bfwé:k%%ﬁbk.

(A) (B)
GFP _ PrbelL pPRLmM127 | Ao3s40] Aoss30 | 002600 PRLmM12345 [A03s40] Aose3o] Joz960 [ ko030
< PRLmM137 [Aoas40] Jozo60 | 002600 PRLmM12346 [Ao3s40] A0s830| Jo2960 | k04030
PRLmM147 [A03s540] k04030 | 002600 PRLmM12347 |ao3s40] a0ssao | Jo2960] koa030
PRLmM157 |A03s40| k04650 | 002600 PRLmM12356 |Ao3s40] Aossao | Jo2960] koass0
PRLmM257 | A05830] k04650 | 002600 PRLmM12357 [ Ao03s40] Aos830 | Jo2960 | oas50

PRLmM1234 | A03540 | A05830 | 102960 | k04030 | pPRLM12367 | A0as40| Aosse3o] Jo2960 [ Lo1710
PRLmM1235 | A03540 A05830 402960 | k04650 | pRLM 12456 | A03540| A05830| k04030 ] Ko4650
PRLmM1236 |A03540| A05830 | Jo2960 [ L01710| pRLM 12457 | A03540] A05830 | K04030 | k04650
PRLmM1237 [ao3s40| Aose30] Joz260 [ 002600] pRLM12467 |A03540 A05830 | k04030 LO1710
pKUT;;;;-tI: rbcl.G PRLmM1245 | Aoss40] Aose3o | ko4030] k04650 | pPRLM13456 | A03540] 02960 | K04030 | K04650
P PRLmM1246 | Aoss40] Aossao| kos030] Lo1710] pPRLM13457 | A03540] 02960 | K04030 | K04650
PRLmM1247 [aoss40] Aoss30] k4030 002600] pRLM 13467 |A03540| J02960 | K04030| LO1710
PRLmM1347 [ao3s40| Joz060 | k04030 | 002600]| pRLM14567 | A03540] K04030 | k04650 | LO1710
PRLmM1357 | Aossao| so2960 | k4650 002600| pPRLM23456 | A05830| J02960 | K04030 | K04650
PRLmM1456 [Ao3s40| ko4030| koss50| Lo1710| pRLM23457 | A05830 J02960 | 04030 | K04650
TrrB PRLmM1457 | A03s40] k04030 | k04650| 002600| pRLM24567 | A05830| K04030 | K04650 | LO1710
PRLmM2345 | A0s830 | 402960 | k04030 | k04650 | pRLM 123456 | A03540| A05830 | J02960 | K04030 | K04650 | LO1710
PRLmM2367 | 05830 402960 | L01710| 002600] pRLmM 123457 | A03540| A05830 | J02960 | K04030 | K04650 | 002600
PRLmM2456 | A05830| k04030 | K04650] L01710 | pRLmM 123467 | A03540| A05830 | J02960 | K04030 | LO1710 | 002600
PRLmM123467 | A03540 | A05830 | J02960 | K04650 | LO1710 | 002600

PRLmM124567 | A03540] A05830 | k04030 | 04650 | L01710 | 002600

pRLm123456 PRLmM234567 | Aos830] Jo2960 | k04030 | o650 | LO1710| 002600

A03540 —TA058307- 102960 - K04030 — K04650 !

Xhol EcoRl Sacl  Kpnl BamHl Sall  Psil

[CoKorijcokeskigmies [moblonTiERe= v VBERBET
[ Tor k5 v 27K~

Procl: JWEZR D (rbel) #ETOE— 2 —ihlE
GFP: Green fluorescent rotem__;GFP) d— FE%
Sp: ANIF /24 //i'r

(spectinomycin adenyltransferase)

M4—1 AFFETERLIZaAMT727 MA)GFPRHE a2 A FF 7, (B) kex 2filr
BAOEDOAFIT—FE2a—RFTHAFIT—ERHAa L AT k.

A. platensis NIES-39 Offfaz A F T —BRH AL A T 7 hOER

WIZ, GFPRH AL A NT7 7 hO@mEATFALE B L, a2z 2 F 7 —BRE
ayvANT 7 hEERLZ. A platensis 7/ A THEE SN2 LD A F T —FIZoO0 T,
xR BEDED ST DO AT 7 —E#ls T (K4 —1B) BLOUEOAF 7 —EH#
[T H PPIANTE AT T — BRI A N T 7 PE2ERILT- (K4 —2A, B). 21 b
DALARNZ 7 bOWTRE GFPJEELa A N7 7 (pRPrbcLGS £ 7213
pKUT1121-PrbclLG) % RAGHEIN CTHAFSE TGP I a2 v T 7 b & A F /AL LT-H&IZ,
BOEERIET Ly brRL— g /{£ £ 0 A platensis ~DEx T-EANZ AT, HA
ORI IAMAOEE ZFEFEOBRZ:, HFHAERIZ X 5 A platensis DR (b7 EORTLEE, FEM7ZR
%A*#@ﬁ%ﬁofméﬂ,ﬁﬁmf%k%%ﬁf%fwﬁw
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(A)
1 MTase2 MTase3 MTase4 MTase5
Ptrc(A03540)(A05830)(J02960)(K04030)(K04650)(L01710)

Ptrc123Ptac456

G —pKUT1121-PrbcLG
yttta:stercx7}lj?r: %— Y SSPtac1171098K

Ptac: tac JOE—Z— PR'-542

RBS P"" g% —Ptrc123Ptrc456
RBS: )RV — L\%AEE?'J §

ColK ori
(B) MTase11 MTase7 MTase10 MTase9 MTases bP M 1 2 3 4 5 6 7 8

Q02440)(002600XQ01180)(B00200)(A08920)
pSPtac1171098K pKUT1 (UT1121 pKUT1 KUT112 21pKUT1 1 21pKUT1 121

PrbcLG PrbcLG -PrbcLG Prbc G
Ptrc1 23Ptrc456 Ptrc1 23Ptrc456
SPtac1171098K SPtac1171 098K
- + - + - + -
Sac |l Agel

X4 —2 HMEPXAFIT—BRERE I ANT7 MZEDBATF L. (A) 6 HDATF T —
Y, B)5 HDOAFT—FEa—KLTW5S. (C) pKUT1121-PrbcLG O i PR ¥ & 4L FE
Ptrc123Ptac456, pKUT1121-PrbcL, pSPtac1171098 % & £F3" 5 KRG #dS & O pKUT1121-PrbeL
DI ZARFFT 2 KGE S 7 F A3 FDNA Z4iH L, 280 ng & DNA % 5B & L T4
[REE#E 2 HWT 37°C TLEFAB L. (L—2+) L—-: BERHAL (2 ha—)).

GFP 8l 2 kT 7 K pKUT1121-PrbcLG D A F/UARIRBE DM EE

TEEEHRANE SN2 WERIRE LT, GFP BB A T 7 hOAFIUALRA+43TH
HAREMEEMEE L, GFP ¥Bla A FZ 7 kb (pKUT1121-PrbcLG, LAF pKUT EFES) &
AF T =TI AT 7 b (Ptrc123Ptacd56 15 L Y pSPtac1171098K) % K59 25 KIGH
BRIZOWT AR, P T 7 A Fo—F o RR ZAT o 72, ZFDOF5E, A. platensis THEREREH D
AFF7—1 5 OikACS] (CTGCAG) TiE, AF/MENIFEAERZ > TWRNT &R
Sz, F£7z, ERKIBEE SR L7272 2 I K DNA (CH|IREESELEE &2 1T - 7o 55 R,
—EROWERE TITHEDHIH STV, EeICHEbSnbo b o (M4 —20).
ZOZENG, —HO T T AI RDNAIZA T UALIINTWED, AF LI TV 720
LD ENRENT. BREBA FIALDIRK ZRRET 5728, #55 L~ (RT-PCR), #
FRLL (SDS-PAGE) DFBUMEHNT 21T - 7= fE R, RT-PCR TIXAF 77— cDNA HElE#EY)
DR S 7 DIZxt LT, SDS-PAGE Tl, EIHIL L7 A F 7 —EB DA RIZA L)
ST, 2O, FRRL AV OM B 0OREIZE Y A F 7 —BORBENA+45TH Y, pkKUT
D+ AFIALICHKEED AT 7 —ER G SN TR WATEEDRE W EB XL TV S,
AF T —BOHER BT D720, VAR Y —LFEAES] (RBS) DOELH] « A O FHHRE,
T7 7uE—4—%Fb, MO OREICRBELZFHETE HHIROIBAN Y 2 —8B LUK
EEEHWT AT 7 —FBDOREBRALHALD . £T2, AT T7—BIIREEOLTa K%
7-11%2— KL TWDHDT, TNHDO LT 2 RAZKIR Lz KEGEKZ W CRBLENSGE
TONERIET D2 EHBEZTVD

WIFEIEA « 5. MK CREHIAY 2 = %L — G B EMERHHBE ORI G v—7
=EIN=T, KKRTN—T)

5—1) WiEED o 3L X —FERERE DFTAM & 58k (KA V—7)

O EE O S = L B —IHEBE ORI 21TV, KERFEIZHIT COMBEAZ I 5T
e bz, BEREMikAE BiE T

THEE 2 /N L A L — =T L721%, RO b PR AT 5 &5 AR ORE
BN DEADOREL R OB S LTEIIT 22 &2k, =X —BEhRik - &
FRENREAZBRETT 5. £, () 7122V R vrsT7 a7 =r-»Tr7 4ay 7y =
Yorun7 4O —RBEIZNIEROBE, (i) =X — 8T v T LR HEEDRIE
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LR kL X —IE R ORRET, (i) OSSR D EFBENEFE OGS, 17 9.
()i L > THRONDFEREKA S BIA T DM ONE AT 57 — & % i+
HZEIZRY, BHIRICEEMS T bt kL X —EEREA I LT L, KRERRIC
M COMEREBET 5.

7 % A. platensis, S. subsalsa, Synechococcus sp. PCC 7942, Synechococcus sp. PCC 73109,
Synechocystis sp. PCC 6803 (Z>W\WTC, 742t Yy —ANTZRLX—FKH), 7 rael -
yuan7 g VHT VX —BH), 7 e 7 VTR —BEh & f# 8T L7-. Synechococcus
D FETR & H L, A platensis <° S. subsalsa D3 R IR | EALFER N LD Tx
FNF =% BT DEESNTEN TV D Z &, A platensis (2 I3 EhEDIREES: M D MR R L%
—rman 74NV ERTHIE, ERbhot.

Jman 7 4)Vb &ERFOFRFF 72 L 3 F Prochloron, Prochlorococcus, Prochlorothrix (v
T b KIRICTELE, Prochlorococcus 1B =/L 7 mua 7 4 AR (G 9, 19) , BL,
EFHRIZEID 77 40 b ROV E= AT aa T 4 VREANSNTT CEOEEA R YIEE
IZOWTHRIT 21TV, TUBORFZERICZOn T 40 a 3B RE 7007 )L &E AT
L2 EOREBIOMERETHF L. 7 UVBICRYIAENZ7 T 1L b V=)L
ranaZ 4 MEIT T aFRE LTHERIET 2 2 E bl Zur 7 40 b BREASH
7= 7 ¥ Gloeobacter violaceus PCC 7421 O AL R 1ZHIT 5 =R /L —BEhEAEIZ OV T
R 21T o712, TV BOIEFER LB ThL 7 a7 4 Vb BT 7 F L L THERE
L2 ENHLMNERSTE GRS 42) . 72720, BRI SRV E= LR T ¢
NEBANLTEGE, MEELAERET 27207 IV BLESHBRILILENRNDH D Z LV
L7z a3 17) .

AR LR I OV =R EEGH 7 2 &L OMEBEE KR LT
T4axzYRY RO TIE, 743U XY COGEHEENPET LT R I B
BFER N ~D T —BEIBMEES N Gass8) . —J7, 74 ax XY UaRln
A. platensis TiE, HILFR LR N O XL =Sl GHT 4 a2l & D
WCHBEIT RSN Zen-oT- GasC24) . AHRIZED A platensis © 7 1 2 &) KA L S
BHTH, LR IR N DO RV — GRS E L RF SN ERTREINS.

A. platensis #fix O LED FTHE L, HEENOKE - (XM F~2&] - =
LR —BENERR ] OMBEZME L2, A platensis 558 1CBIT A EERME L LT, (1) [
CHETHTOHNE, EROARKEHW-EZELV G, REONEHWZEED FR, 1.2
% (Hf LED & D) 706 1.5 5 (HEhT & OlR) mnASA A~ ARTmond Z &,
QE SRR =R X B A HE TS @< 2L, Q) KElckv T A
RRe7 4 abt ) v OMISERREEEILSELZENTED L, M6 (K5 — 1) Gi
3 18). A.platensis & [AlER oD (R & R OTUlBE O —7Fil, KL#E Cyanidioschyzon merolae (&
DNTHFRRORETEITo 72, BEREOREIZL Y, C. merolae DEFEMHXEA EITELL
T2y, NAF~AEITIRE NI Lo 7. T 26EZNRR L THHIZHEDLLT,
T PR R TTIL, REREEEISRE I N R 5 Z E R E N GRiSC59).
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hBaT/A4F

X5—1 HOEAToME~ D LED ThEL
72 A. platensis IZB 5 a7 /AR, 742
BV, NAFTADAEFERD . ha

SeaEys TIAR, 74ae V0%, &NIE FlcBi
Hrana7 4V gk T HHEEE R L.
IRAF = AN TUE, #oxHiE (OD7sg) &
RLTWA.

NAATR

EEREE

HI2 2 E D LED 2 v, 7 % Synechocystis sp. PCC 6803 (258 (500 umol photons
m?st) ZAERH (5 5H) B L L XOEEMF Lz, HEMICEY 7 138y v—
LRV N OFIEIREEFMITEL 7o 720, TR | OFMIIEL Lisho7-. F
7o, JEHREHZ XY, JHEFR 1 O FR | ~O= X —BEENEM L7, 8T
T, BEFERNCZR VX —EBET HI LY, HEA NV RAEEREL TS Z &N
RIS GRS 41).

B E EN DA A v e =XV XF—BEREOMBEEZRE Lz, I T LADRZIC
XV, 74av ) v AOZ XL —BEIDHE SN GRsC16). 7 U # A platensis (G
25) X°7 & Synechococcus sp. PCC 7002 (3L 57) A/KEGHICHER 5L, (1) 7 4 =
Y COERNEESNDZ L, (2 KR X—r o7 0 VOMMSENEDTH Z L,
() HALFERMO RNV —BENHAEFIND Z &, 4) BEREENBLT L&, Bb
> 7=. Synechococcus sp. PCC 7002 (Z2OW T, flfRA A4 & U VA 4 v BN RS
INA F~ AEFEBIZRIFTEEL G Uz, WAKEHICHBRA A2 M52 & kD,
INA F~ RAEERED R & FRREICEE Lz, 72720, BEFR 1 bR &
OHEAEANTEL 720, @BEmHER Kb D Z ENTRINHGEENGE LN, £, xt
WAL LT, ERETEES 2 Fi-> 7 ¥ Anabaena variabilis DZE £ K Z F TONERKEE
et L7z (G 58).

T W L L E U TR N AT RE R IR IC W TR L 7=, T #E A, platensis %513k (4%
WIS % FE 2 F57=3, 530~550 nm DR FIHIZRIN AR ML O fF>. £ 2T,
v 7 ) A RO—FThL7axhrFraifh, 500~550 nm OYEAWINT 5 Z & A3 F6E
72 1M Chaetoceros gracilis O Y6 F L X —HIERE NI DV TR L 72 (GRiSC 283, 43, 45).
fkiEE C. gracilis 3 FFOGFEZ NV HEAERFTIE, 7axhorF Ui 2oz ¥ —
A (500 nm IT I B — 27 & FFo % A 77 L 530 nm TN B — 2 2 FF O X A ) EoR
L7z. Z2095 5, 530 nm TN E — 7 ZFfo>7 axHh o F U@ R truee 7 4
MG NVF—BEZT5Z L, 740 b, 1HiE C. gracilis 23203 L skt z AR H]
HAT&E5ZE0nNbnotz. £72, Zun7 4V f #FO8EAZ T L # Halomicronema
hongdechloris Y= /L X —fEERE ) ZMiat L7z GRS 44, 56). ARIMNEZ A RICFIH L
Tk, A platensis D L 9 72 Al AFIHT 2 ARG 7 pe b FE L CTEEEDN ATRE CTh 5
ZENTRBINT.

-
*
xT

(B Stk
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5—2) NAMEFREROHIEIC L DATPHIGRED L (=7 )V—7)

TUBMTCOANE ST 4T 2Ly bry s 7un—iEERL, BROL T UETONE
PRI PERIAE A J7 = R B OFRHT 54T 2 7,

5—3) HUKREE CORBEIEOME (ks L—7)

HIRFEN T VD T ) a— 4 AP RIT TR

WEENEZ > 8 Synechococcus sp. PCC 7002 [MR/AVEIRIECTAFT CTE 5. KT v iwfEz
W, HRENT VRO T ) a— U EERICRIET R EE -, £9HA4. 3. 8
& [A4ELZ Synechococcus sp. PCC 7002 D i 7R i St A iat L=, ZFDfEE:, 2%C0,, 600
umol photons m? s THIFEHENE L M ET5 2 ENbhrotz. LT, RipDEEED
ek (EIRIE 4%) - 5K (2.7%) - ¥k (0.3%) BiBE F CEHRIFHK G EOZLAMIEEFHi
KOV a—F o ERRICKTTHELTT (X5 —2a,b,c). & TOHREEREE YR
WHEGEOKTICE ST, "M A ALEERERNMET, 7V a—FrEFaRREnL-. %
NWENDNAA A REFERE T ) a—F U EREBOEND, £&BETTOT YY) a—r 04k
PEEAZHEM UL (K5 —2d). ZOME, WAKOVFUKREIZH AT, HRKEREE CILMia
FEDOHFEIZ L T, 7V a—F U AEENRELIIRT L. —J, MK EFRKERE T O/
Jesil « 7 ) a—4~ U EARIFFRBETHY, ZRENRK30gLT L 35gL 7Y
= UNAERETE GRICL6). NS OAERITZ N E TICHE STV D HGmEE O
TV a—~Fr (bHAWITFT 7)) AETRbEVETH- -
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__ 70 r10=— 70~ 10—~

£ (a) Blackish water 4 F (b) Seawater a

=) £ D T =

@ 604 o ‘v 60 =]

3 -8 ¢ 3 g ®

3 L B

o 50+ 3 © 504 =

g e s

L ©

5 404 ®3 % a0 e g

2 2 ¢ L]

£ 30 & & 5

8 4 £ § 301 L4 =

5 S € g

o 204 8 8 201 3

c o

g —Oo— Glycogen content L2 o 5:’, L2 2
n 0w n [

§~ 101 o Biomass production E §~ 10 E

[©) L o 2
0 T T T T 0 m 0 T T T T 0 m
5 10 15 20 25 30 5 10 15 20 25 30

Nitrate supply (mM) Nitrate supply (mM)

70 0.~ 4

s (c) Freshwater -4 (d)

= £ 4 354

@ 604 o €

; _8 [} g

= 2 o 3

o 501 T S,

ey S Dggl

e g 2 27

G 40 T e

F3 2 o 24

£ 30 5§ 3

$ 4 % g5

[ —1 ) =

o D/Q—Q—'C?—" 3 4

o 204 °S 5 14

E,’ 5 % 2 —o— Brackish water

g 104 2 205 —o— Seawater

<_;~ E o —o— Freshwater
0 T T T T 0 5 0 T T T T 1
5 10 15 20 25 30 5 10 15 20 25 30

Nitrate supply (mM) Nitrate supply (mM)

X5—2 ¥i/K(@), MEAK(b), HAKC)FRIFITIIT DIEFREIRE S A A~ AP 73—
TG RIT KA. (d)VUK MK - YK Gt COMEBRIE IR FE S 7 V3 — 7 A p
(ZRIT 5

MR R @ 6. MK CREMIES 2 = 30 F — S/ EMRMESE ORI G 7 —7)

6—1) FUBMO Y a—47 U AFERER A F S DKM ORE

A. platensis O 7'V o — /7 B pER A ] B X 5 72912 SOT #5#irf, 30°C, 24 FREBI#IS
T TR LR 2 20, 50, 100, 270, 700 pmol photons m? s, fifet#% 58 % 0, 1, 3, 30 mM
CEZ, TV A= PRI R IR B S A R 3T KR EBRE A 700 pmol photons m s,
AR 584 3mM ICFH#E L7- 2 & T, A. platensis D31 A~ ZAEpERMN 1.6gL”Y, 7V
a— UG RN 60%E HITHIN L, 35 HRD 7Y a—4 U EpERES Lg L B L7 (X
6—1). IHDOEHRFEORBEIIZE > T, Mg ER > Z &L, JYa—»Fr
ERFEM EIEDZ LT L GRS 20).

6 —2) =X ) —)VEET ot RADORBR

A. platensis NG D7) a2 — 7 U HHNZ R e HIEORGH 21T o 7. Z OfE R
30% KOH B L OWRHERD Y V' F— A XD L 7V a—r a5 2 L
Nbhmnolz (K6 —2). FICY Y F—AIZ L DT 30%KOH & X 5 IZET 2 L33
RN, BEREOEBIZY VI — L ERSE D Z L THEBICHEEZ 3 R k& KIS HTE
TEHEEBEZLND.

WIZ, VY F—A{F(E T TA. platensis % & & L, Streptococcus bovis 13k o 7 X 7
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— & Rhizopus oryzae HI2kD 7L a7 I T —E & FEBL S W72 BER)E Saccharomyces cerevisiae
EZRWT, =& ) —NVAEEEITS T2, ZORESE, BILERZ N2 TVh720 200 g wet cell weight
D A platensis (13g L D27 ) a—4 TN 45) MOEETY ) —LE24EETH LIS
L7z (K6 —3). fEkO7 mt AT - B LICBBRLEE, AL E], 7 X F
— BN ERVETH o7, il - BEL - BEEZ RS LTCHTHOARE Y v & X 2 BH%

T&72 GmsL 36).
2 z 80 -
) in 3.5 days
= ] 70 1
245 3 60 1x3.5
o
g 58
B 11 < 40 -
Q [
§ 2 30 -
Light intensi
§0.5 Pl § 20 1
o photons/m?/s)
o otons/m?/s % 10 1
> J
0 303010 3 © 9733 10 3
Nitrate conc. Nitrate conc.
(mM) (mM)
1.2 ¢
2 3
[
2
§ 08¢
o
S 06}
(=]
g
S 04}
he)
2
g 0-2 — ’—l—‘
=
w
0 < l '3 I S l l S I
@
$®\® $®® \g\@ 1;\6\ Q
5 «‘0 9 Qu\‘u
e %&Q/ \:\ o)

X6 —2 A. platensis 226D 7Y a—/4
i EO R

30%KOH THith&n/=7Y a—» &% 1
ClZHE MBI i s 32—
VaNS a2 Oy

Glycogen production (g/L)

1.2

e o 90 @
o N » o @
PR TR

k17
M6—1 AREEERMHETT
@ A. platensis D/ A F <
AAPER:, WREEDHTC
WorYa—rraEfR
&, JVa—r AR
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) 3030 3
Nitrate conc.
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o .
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S 1
k=]
g 6 r \:\T\‘
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© .
c - T x
@ 2+ / ]/ —
= ) Oy I
m J;}, "T\/l
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0 20 40 60 80 100
Time (h)

6 —3 A platensis )2HDx=F ) —)L
ARE

U F—DFEFCRmZ Y a—r U ah8
A. platensis (60% of dry-cell weight) %
RFEPE LIz & ) — VA (R), U
F—LIFET TR a =T ah

A. platensis & fR#E & Lic= ¥ 7 —)L/E
PE (FK).
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