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(57) Abstract:
ing a method with which it is possible to reduce the cost of manufacturing
biomass derived from microorganisms, especially the cost of manufactur-
ing biomass derived from microalgae. Microorganisms are cultured in a
region surrounded by a water-absorbent polymer gel and a substrate. The
culture can be carried out when the structure composed of the water-ab-
sorbent gel and the substrate is arranged horizontally in relation to the
ground, or when said structure is arranged at a constant angle in relation to
the ground. The culture can further be carried out when the structure is ar-
ranged perpendicularly to the ground.
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BTN LICHEDERNBEIE, TOLEERTHEBICG/RE. ()
EEREMICALCIRETH %,
[E5]ZFEROBAICHRKEES S FrINBEEREB LABEOERNR, MEE
EDBEICAVWS, 1ERKERSFIIVE. 2 ETXHER,
[E16]CS i FF O 3Lt
[K7]1CS i FF O 4EmHEa
[R8IRAKMEF/RFIIL (FHA—RATIV) EWEYIESERIGH (RAEH)

o

o
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ARV, BITEEEEE L AIBA0LEEAE (BY57) RUAKE (B
RER) .

[EQ9]—REEE I fEM LA RAMB AT /L (BRIEM) (O, HEQEDE R
MUKts. BEEEELLEAOLEEGE

[BA10]fE~# EBRFH TEE 2T o150 EERE, 4—1 7AO—X
T EICREERALEEES (BRICLP2EBEEITHARWVGES 4 —2
THO—ZATN EICEE =B LR BERTHEELLGS 4-—-3 74

O—XAFIERE%EZ, BEBEEZNEIRLERTHREBELLESE 4—-4 X
FERICHIREMEEREZW[YHTLBE (BRKESSFILLIAVEES
)

[B11]f~ EREHTIBELIT>LBEDEKE, AR, B10ICHL,
[H12]ERDOEMEIEZIEREEICKRITTHE
[H1IB]ERDEMENSKRICRIFTHE

[E14]1AFEPB TR LRBORINOKRT, (a) HEETER (b) &
BT Bk ()a—rTLY—b) #FAULERRE, EXAEREZIEHL
EOT7AO—RTI, B P LAEROY ) A—vTLY— b, EIRIC
NELEHMEENRA D, BB, TSXAFv I v—LDTHDLICEM
MSRENE 7 A ILLEBLVTWS  (c) ERICHEL TWEHEER%
HEiRHSHA LABOKTE (25D .
[MIS]EEEBEOHT., (a) FEEEBOLEOKTF., EERKEZT7H%
o MANIIMIREZNEICTVWAWTHO—XSIVLE. RERD 2 DI
REANEIEATHAO—ZXSIVE. (b) BIBEMRKBERTIHBOZHO—
AFIW—AVFFOO7#—>Yad—vdoy—MEER, (c) IIEEHR
BB THRICTAO—ZATIVDSIEN LEZBROAVFFOO 7#— ) O—
vILY—MEERF, (d) BEREJDPLAEBOTHO—ZT I,
[H16EEEmEH Y OKEEELEEEEE DEL
[B7I%BEmEH Y OKEEESEEEEE DEL

[M18]mEEE s AEEEOENMIREOEEE ICRIFTHE
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[0020]

[0021]

[0022]

[E19]17RH =7 1 L LDEXEH
[B20]ERICNERIFIBE S ERICNERIT AN o5& & T, HilRE
DIBTEE I RITTRE,
[K21] (a) ZANLICREFBFANS>LBEOTAQ—RTFILNLT 1)
LERBIE/ZBEZORE. (b) (a) OFEETLBEOTHO—Y
IWEDIREE, (c) NEBRITAEZ74IVLERAVWTEE LR, D07 10LL
ERBESH2BROTAO—ZFILDIRRE
[H22]HMEsEARY VA Ay HR RFF49X (Botryococcu
s sudeticus) AVFFOO7#®m18S rRNA%AI—RTY
5EGTOERERIO—B (BEHNES1)
[B@23]Chlorococcum sp. FFGO39KOEMEEE,
(a) F. BEORE. (b) I, BEEFEHRE L TEEL TLSIREE
[(24]118S rDNAfRTICLSFF GO 3 9#kmiEEmFES
[E1251F F G O 3 9 kD Rkt
FAEERET H-HDOIRE
T, AEBICL 2WMEMOIBEAEZDFE L WEFREOFERIC D W TEFH
ICEREAY %, B, T~1 ZAVWTKRIN S BUEEHEIX. T~1 ORIZICE
BINI2BELTRES LT LRESE LTECHBEEZERT 5,
[ARFEERD A iK]
AFEBFOERNLEEAEZEH1ICR L, 2d, AEXHIE. AFH%E
HEAT 570D BEDTHB &N D, BRI L TREINTWSHEDLH S
Bl1dD (a) ICRLAERIC, RKESIFZIV ZFHER2 O EICHK
IHd, BB, RKEREDFIIL 2RI ETHS, IHERO LICHEE
TEHTHERWV, . ERICIBERAPEZBRIE, ZICRKESSFY
I TERERADOEFEEV AL EE—WBOEWHBET2LIICLTERL,
ZhiCEY., —BHICBEOBWRKESSFI/ILOTBELIRLE L, Rkt
BOFIINEXZREREOEEEIFE LT 2BE1HINLTH S,
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[0023]

[0024]

[0025]

RAKMERSFINNIE, TIVEEZERL THSEBMEZRIETERVLAN
FJIWEBOHKRERARICZRITTELAN, BRIELI2REAIVAL RE
REE—ICDHIBLEDNTRETHDIENLEFFE LV,

LU, RKEES2FINV12BFATHE (10 (f) 5 (b)
ADTIRE) 1Kk, BAKESDFSINICKH L TEMERINT 2H/MFE LW,
B, FiEEESR UCHEROEOZFERA L TENE LAV L. £ 2 il
ENSRZEMEFALTHERV, BREDIHZEICIE, BHRS RTERD D
LEZRIGE—TH 2D, ZTORENELRDIIEMEZFEARTHIEETABRTH S,
BIZIE, HEHMEBRT 2 TR TOMBOBES 2M£I1CT 52 & THRE L 1E
WMRETHD, CORICTSHIET, BRKESDFTIVLTICRER D& LY
ZLERIBLIENTREERD, T, RAKESDTZILTICHR L TER
MIBAEITo /-8, BHAESEIETENEDRL, JORICTRIET. K
KESDFIILTICEMEZLYBRSERIEDIENTEELR DS,

BI1D (b) ICRLERRIC, RKEFSYFINKRALICHENEBHT 2,
BT DHER. RMOWHIRZHFEEZAVTERY, flzid, BEMES
CEMEERY NOLIBREDTRKERS F/IVREALISETT 2 A4
W LAERICRKESSFIVNEOREISEC MEIESHE. AEYO—
MIE>TEBRTDAEREN DD, Fh. BWEMEEUCAREBRICERE
TE2IEHLHRETHD, ChICIYBHENBIHAEERIN, 1D (b)
DIREEE D, B, WEMEZELAERIZ. BBUEZLTH LA THEN
AW, BBUBEZIToLAN, RKEESSFFIVERAEICHEN %
—ICDTHIBZIENTEZZEDNLIYFTFELY, b, RKESSTFS
VB 1 DXRMEIF. FHTHZZENFELWA, MOSH > TEIMT AWV
o MWD HB I &ICL>T, ZBIEREFENTIVREA & ERE OEICE ULR
BAE> T T ENTEENLTHD, £/, HTHE, H—ICa—+
TETWBRIDICERLTWBD, HLH>TEHERWA, ATRERRY H—72
IEDDFE L,

RIS B1D (e) ICRRLEED IS, BMENE 3 OREICER 4 &4
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[0026]

[0027]

[0028]

BIEE, COREBTHEEETIZEICE>T. B10 (d) IZRULERRIC
. MEYEBS AR IND, OB+ 2ICIEIE L 2 & HIbT L2 ZEICiE.
RAKMERSFTIVBIDOEREHNT, TORELIRT1D (e) & (f) D
RETH D, AERAHTIE. (e) OFICHEMMIMIELTVWBH, ()
DHIHELTWTHERL, F, BAIKNELTWTERW, 48, B
WEDODBHANORAINELTWEANEZLL., HIZ. (e) OHIINE
LTWBEIDNEYTFE LWL, Ihid, BEMEZERAROL >R DEH
WTEIXYT 254, —BHICRERELSBVEEZ 5N DRKESST IV
BINLEINTZLY S, MENAEBVNERADNSEINT 2HD, RKESDTF
TJILVE1DBREOBEANOEELWHALTHD, Bd. ERS /IERK
MELIFTIVEB 1 ICHMEANEE L TWD &IE. &5 S5MTHMEDD RIS
PMIELTVWBIREEZIBTEDOTHY . INBEREICIE. BEMDLLEFE
L TUWRUVRRETIE AW,

EROKRAMN SWEMEZEINT 2HBEICIE. B1 (o) OXRAOHEY %
CIWRIL—NR—=DEI2BEQOEZRAVWTENTZIENTES, ThITELY
"1 (h) oEKREET (g) OERH6E EMRELND, BB, (f) O
BRKESDFTIVBICHEMMPNET DR H 2. TOHBEOEXRIE
A& L 7=,

ERA FIERKERDFIIVEI LIS, BEMERBLLETHE, B2
ICHEDEET L TOWARWREBE ALV, #>T. ThoOKRMEICIEH
EMHIEELTEY. ChzfEes LTIHABRTSIE T BEYMORFETT
HEIC, BRKEBIFFIVE1 EER4 &ERY ALY, EBEAFIBT S
EEHETED,

. 10D (e) ORETEHBIREETWV., EKEEETIETHLM
EYBS #ERHNOMBELTERWL, IS, M10D (g) DRETEERT
BETW. BKEEZETIETHLERDER/TERL., ILHIK, ThHD
WMAEERWT., ZREOOIMEBSTERVL, TAabs, ERLEDORGF%E
IR, ZRREFAEIREL. BELARBRREFAZISICZBRIETERL
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[0029]

[0030]

o FIRTREE LTIE. MBICL 2R, RELIE. KBt EBWBRELE
BE, WHARDZRHDAZEZTERWVWSLIENTESLN, KEAZBWEER
HRAREFELL., B10 (g) ORETIE. SKEAT 0BLUTICHRS
TWBIZENEL, ZOHFEICIFE. ZTOREBHIAER & AYRERIFIERIC
ARELLBL2TWVWD, TDLHIC, WENICKIREZITOIENTES, K10

(g) OEIXM 6 DEKENFVWEFEINDIFEICIE. T ORBRURENE
SRICKWIBELH D, TOHEICIE. 10D (e) DRETERIEET]T
2THERL,

AFEBATIE, ERAICH L THEDENBEIETHOBEELRAKTZ L
ETED, CODEDIBIBEAEEToLEBEOREAREM 2 ISR L, K2
(a) ITRLRRIC, ER4OREICH L THEMENEIE S, TOHE
. AMOWH DB FEEBVWTHERL. flzid. B4 OREICHEYR
BRAERMT A%, EREMENOBBRTIOEL. EREICHEY%E
NBEFIGHBEIE2HE REFEEEE1TO 2 & TRELICHEY /N1
F74NVLEHHKIE., ChEEROKREANEGE L THNEIELIFELGE
EHIFHIENTEDS, RIT. B2 (b) IKRLAEKIC, MEMTERERT
RAKESDFTIN T OREERE LK. BEEETI, COHERT ()
EHNE—DRTHY. %B2ITREIF. K1 (c) LUBER—THZ, 6. K
KESDFTIVE 1 RUERSOEAICHENEZHEIETHLMY HhHt
THEDOTE DR,

BI3ICIE, MEFEEEICEL > CRALICHMEMNAF T 1 IV LETHRE
., ChEERICEE L, BEMINE LEREZRART 2 HEER L,
B3 (a) ICRLRRIC. BEYMORBKRS #AM L. BERICANLE.
BEREBICLTHECE, B3 (b) ICRLERIC, MEMIE. EOREEICH
CT. BWISB+STERRTOREISET, 48, MEMIERICED
ElE. REOAREISHE & &2V, RE LEVHESD., EERAUECZOMm
REVPERFNSTRIHEYDIEE L AL LRZREEE D O TRV,
CORETULIEILKHEBEEEZITY>E. B30 (c) IKnLERKIC, REL
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[0031]

[0032]

ICHBEMD SBRINIZNA L T4 VLHFERIND, ISICEELSRET
D& TAILRBERD OZRTTIABEFNEBERELLT S, b, &
DEITERNTH D, F/o. M3D (c) ICRLAERIC, EERE@ICD
WMEMTEEL, HICIEEEHL TVWARLY, BEERAECZOMREICEE
ELTW3,

RIS, B3 (d) ORRIC, EREICHBENNA T T4V LEERERICL
TREIES, MEMNEERZZERESL OIY H LRELS, B30D (e
) DIRRETH D, ZOKREIF. M2 (a) EA—THY., LEIF. B1ICK
LAEIRTEEZITOIENTES, A4, B3 (d) IK&>TRALDOM
EMERELEBRORESKI (f) THY., BERNOEERPHE. XI5
ICIERELICEMEYMDERELTSY ., CIHLFHAICEBERBTILE
NTE ZORR. M3 (c) ORBICT DI ENTRETHSZ, ZDHA Y
Wid, BHARICIBIED O DREDNE> TWBRYITHIZENTE, 5
I, BHOLEXIE—EoEMRER. FLWEHREZBMT 52 ETRAETE
EEETOIENTES,

AFEBATIE, E3ICRLERIC, EREAVWTCRALICHERI NI/ F
TAINVLEEETZIET, B20 (a) IKRLEMEMNEEREERFET
52EHTED, MELONMA T 1ILAIEG, BEEOETICHE>TI714AL
IREEED—BATIRIRICEY A > = RTTIREEFEFIBITZEET
XEN ABEIRTOEBRALRMZERT SERNL. 7 1L LREES
EERBTHENMFELVWA. ZORY THEAQW

Bl4ICiE. EEIBEEZ T o BEOBRAMEZR L, AMEAKTIE, B@E
EHEAETOILBEIKDOVWTHRLTWS A, HEEEDBESICEEOHIDE
BETHEBEETIIENTES, B4 (a) . RKEESTSILIT EERS
EDBERTH B, BWKEBDFS/IL 1 OATEBLTEIETHARVD, —
BICRKESDFIIVIGEENEF LN, ER4 2BV AIEEDERS
DOIFE LWV, FERSIZ. IRHER2 ERA—DFREIBIE>TWS, (b
) EERERABOBRAMZTLFS IV OREICHENE2BELELEDTH
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%, M1 EABICBRHOFERELMOVWHARDFEEBVWTHERWL, (c)
. MENBHEICH L TERS ZHEBIELEDOTHS, H208KIC, #
EMENBEIELERA TRKESIFIILIEARBELTERWL, £k &
R4, RKEEDFTFIVI OBAICHENZBHBLTHL, BEEZERYED
TTEMEDAL, RIS, (d) OKIC. HEWMRMEE RO ER %K
KEBDTFIZUDLHNT, b, (d) OWMEMERAE LLERS IERK
MHERFTIVOXZFFE L TOREBE> TW3S,

RIC (e) ORRKIC, WEMERT L., (f) ORIC, R4 THEYERE
KR FIIN ZHREBE LR, BEEZRIEL TITO, BEEZIT LER
B (g) THh?, EE®R. (h) ORICHAHAOERERMNL, ELRIL—
N—RREERWTERNSHEMERET 5, 6 XZTOEIMTHD, b

(h) Tk, BRAKESDFITIVIOERIOERZFICHSLTWBED, £l
EEICHNLTHRY, Fh ARICHALTERVWA, —BICTRKES
DFTIVE, BEMEWI EHL, FATORNTIENEH LWL, i,
BT, ER4 DIEDICHENMNHAEL TVWBLDICHRLTWS A, TRK
MEEIFTLTANICHMENIMETE L TWTHEEKRICTA S, (i) ICERL
fedkiC. B4 2A LARIORKIESDF IV 1 OREICHEY & Eik 4
EEREYIT D, B, RKEBDTFZIL T ICHEY % BA LLRICERS
THELTHERWL., MEMEZRA LAEERZAVWT. RKEESFIILE
HBEBLTERW, COIRICE->T, (j) OREICRY, (k) IZRLE
BRI, 52 R AOWMED %=L L. BCHENZMNEIE (4D (1) )
EBEEITOIET (g) OREBELADE, COTRIIMAETHRYERLTE
BW, 48, 3OWMEMEOEH. SOMEMBELYELLBRVEDET S,
Freo B, RKERS TSIV, MEDD SERI NAEEFIE. BT
DOHERLTWED, BREOBEFRELERTEALTERY, £k H
TiE. BEKIIHEICH L TEEABICRD LD ICERLTWSD, LWHR
PAETRELTHERVWL., BHERET 2HFEICIE. TNEThOREAR
PAREX, MKESDFIINLTIODOES, ER4 OBRLENELR>THERL
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[0033]

[0034]

[0035]

Fle. AT, B3 (e) THRELAMEMNERERE RKERS T
FILTICBRY T2 & TEBEITIZEHTES,

B4 TlE. RAKESDTFSI OREICHEI BLERS 2RKESDT
T OXZFFEELTRIBLTWSD, MS5ICRLARKRIC, XFHELTO
ER2Z/AKESDFTINORBICHEL THRV., BH. TOERTRK
MR FIINICE > THBINTVWBEDIE. EANICIEIHEY S EME S
R ELTORREET D, b, IRHRER2IE, EijRd S8 TE
ERBVWALNFE LWL, Chid. fIENBEREZIHT 2O 0OEEERD
OBEZET I, REBIF. ONAERELTOREZEET S D, F
AR ONENHIBENHEIHNLTHE, £, XRFEER2EG. ERE
REBEEBELTVWTERL, ThiCkY., BEERESEEELCT. BRKESD
FrNNEGBEREAY, BEROHREREMIFLZVWNISTH D,
[ARFEBA CIEE T R £ ]

AFPETHEATRELMENE LT, BAOLMOEEE. fIXIE FiE
EEREEE, MEEENTRETHY. ATMICAS TS TREN
ARETHNIE, WHRDTEBEOMENE ER/RELTWS,

AFPEOWEN & IE. AOHRRTIE, B4 OEENBEBRTEAVE D
INGEYEET, MEHE L TR, BEEME. SHBEOA Q5T BEREY
ELTOERE. REEY. B, MEACEBAWLIENTED, AR
BATHEY & WD & TR’ EYHRERVEMHEE ST,

WEE L THIMEBREFERTIIENTE S, LRMMEES LT,
FRICHIBRIG A <. BREY. BEREVMOVWTITH>THERL. BHITIKEL
THEEERTZ2IENTES, JYBKMICIE., FIZiE. EEEYM. K&
WEYIFE. FIEMEMFY. HREEYF. 7Y 7 MEYIF. T NMEYIFE. REE
YIRS, REEEEM. 1 —J L T8I, 0330 24 VEMRFREN
HiITFbhzd, INHOHRTH, EEBMEEERE LTE. AEREMFIDER
. BREEMFIIFELL. NMATREELETEERT. A MIvAR (H
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[0036]

aematococcus) @ V75IRFREFRXA (Chlamydomon
as)B. OO03dvyAHL (Chlorococcum) B, RV YAy
HhX (Botryococcus) @ ZvF7 (Nitzschia)lE
DEUFFELW, Ihbid, TEERTERBLTEL, 2BULEEZHFAL
TH L,

EERMENEAFTEHEE LT FICHRIERL, BRICHCGER
BRTDBENTE, fIAE, BRARIYERYT 25% mk@zAWSA
. REBRECTEREDNOAFTIRELENHITOND, b, AFEH
TRWOHN SRS, MEITEEZBRALLZEDTHDE I EMNMFELL,

WMEME L TBRBEFERTZIENTE S, LEBRE LTIE. FFICHIR
lZ<. TRTEZXA (Endomyces) B. TILYAYRZXA (Erem
ascus) B YYHvHhOItERX (Schizosaccharomy
ces)EB. 7FRv=Z7 (Nadsonia) B HvyAhOXd7X (Sa
ccharomycodes) B. "vtE=Z7ARS (Hansenias
pora) B V4vHA—NIY7 Wickerhamia) B ¥vhO
Y1tZX (Saccharomyces) B /L4 ~N"OItRA (Kluy
veromyces) B OvryOItX (Lodderomyces) &
91457 Wingea) . TvRZO7YZX (Endomycop
sis)@B Ef7 (Pichia)R@ nNvEXZ3 (Hansenula
Y B, F¥YlLY (Pachysolen) B ¥5O3XtZX (Citer
omyces) B. T\YUAZItX (Debaryomyces) B. Y2
Jv=#3ItEX (Schwanniomyces) @B Fvy4¥55 (Dekk
era) B. YvhHOIdQS > X (Saccharomycopsis) @
. JREZEX (Lipomyces) B. ARIETJIYS (Spermop
hthora) B. TILEFY YL (Eremothecium) B, YL
JO5F 9L (Crebrothecium) B 727 (Ashby
a) B. *¥hZAKRS (Nematospora) @8 Xb¥azav47
(Metschnikowia) B, Av¥747RVX (Coccidi
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[0037]

[0038]

ascus) B, Xld*xv 714 (Candida) BICEYT2BE%2ZE
FHZENTED, bk, 1TEERTEALTHLL,. 2BUEEHA

LTHLW, F¥UFa44 (Candida) BICETSEEOFE LW
. Candida utilisT#HhHsd,

AFEATIE, LEMEDNOFTEERYELLEETIDIENFELYL,
RIS, EER. bR, BREREROTPEFECREERY. 6RIEZETHERT
ZEE. RIEKFREEHPNY T Y R, BBHBEEWO LD A1 LR
., KREDL D BKAEREEERT D2WEYMIITFE LV, BB, AFETIE
 INDEERPERR I ENDH D, ILHICAFERATIE, RELTOEEK
CRELSOORARFTHZD L, BWBEREELZ/ DI L, mWLF ML
SEEEELTVWEZE, PR EHEBREIEVWITRELRLS, BEWED
EELHEINTWAWZ E, OVWThAZRAETHENEZRAWD I ENF
F LW,

XA F T 1L L]

AERATONRAFE T4 LEE, BEDDPOBEBRINTWVWD T 1 IJLLRKD
BEAXIZRRT 2IUFNASRTROBEFRDZ EEEV. BE. 84
DOREICHE L TWEIHEMEER (MEDNESHEIIHEYE) O &%
ESN. INSITMATAFEBPTIE, BREOL S WRISEDOH BREICHEE
LTW3, HEMHSBRINZT 1 IV LREEEF G RTREEERD
CEBNRNAFTTAIILEVND, BB, BARATONAFT T 1L LI BHH
EMEEHIT. TJICEYORAREESATWVWE I EDNH DA, AFEBT
FHETRARHLTEBONAERARATHNIE. ThOEEATVLTE &L,
LA L. BREMICIE. AEBICHRIMEY & SMEDDOIBEREICOUIND
HMREEB<Y M)y I ZAREDELDIBPEDOADNOBHINTWVWSE I EANKY KT
FLW, Fh, BEEROEEDLOMENS 7 1 L LREEFEZHK L TWN
. NAF T4 LEVWD I ENTES,

TN AF T 1)L AIE, B~ OMEME A EREXIEHER~ N Y IR
D&OME BIZE EBE) 2N L TNBELH>TWIEBETHD I &
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[0039]

[0040]

[0041]

DIFE LWV, —MRBNICIE. CORBT A INLRBERD I EEEMRERE L
REINBHFEHE W,

e, MAEIREE, MlREZ2E—DERICT2EMNTITOIETHY
BT LERDICEMOBWHRBOAICTZIEEED HD TR,

AFEPTIE, RKESDFI/IVEEREDOETEEL, EEMICHEDSE
EYMNEHRL TWEIBERDIEBNA T TANLETIHEDET S, AF
AT, RIEETROKRTRICKEK, MEMERMOENZW ENL, 0D
BEICNAFTAINLDERINTVWE I EDPEFE LW, Tk, AEETRE
ZRAYT BERIC, RBRICNA T TN LBEZHR L TWTHRL., BX
LTWARLKTERW, Ad. RIBOANZKBEREZEMIFEATE, MEYLD
RIDEBEZLTHIENTEZHZENZVWIENLLIYEFT L,
[AVFFOO 7#]

ANPHBEOEMAITER LAHMEE. AVFFOO0 7#%IE. ZFEHESF
ERM BP—-11420&0L7T. 20115 (FRK23F) 9828HMH
THITEUEANERRMMEMEM FrEMEattr s — (BXERBR
DKEMRITE1HEMIARES) ICTIRIMFHOTT, BE74)
LR (HAERRBEXEAMM2TEH26FE3I05) ICLY. ERF
SN, b, BMIUTBUEAERRMMESMRA RrEmsEattr 9 —
DEHIE, 201 2% (EHx245F) 4B 1HLY, MITTEEAR DM@
REREE RHFEYSEtYY— (BRETERKREEZHNT IHE2
—5—-8 120%8%) IK5IEWIN TV,

AV FF OO 7#i&, AFEBPESHY, BEAERBFORK BN SEREL
KKBIRBEOHBRMTHD, AVFFOOT#IE, #M18S rRNA
BERFOEERNO—E (BAUES: 1. M22) zELEYMITEEREY
#— (National Center for Biotechnolo
gy Information, NCBI|) OF—4%IcED=, BLAST
THEFTLEER,. Botryococcus sp. UTEX2629 (
Botryococcus sudeticus) BIOEGOBMESEETH
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[0042]

[0043]

EEAIEINAZ (UTEX26 298|011 1 81EEH, AVFFOO7
HAID1 10 91BBENAE—Tho7%, ) » AVFFOO 7%, Chara
ciopodium sp. Mary 9721 T-—-3we&HEBEBOM
B cHY, 5%, Characiopodi umBIKEEINZHREM
YHd, TOHE. AVFFOO 7THROBMIIEREINDHDE L. Fe,
CharaciopodiumBUNIEEINLEEESICE. AVFFOO
THROBMITIEREIND LD ET B,

AERBICIE. AVFFOO 7THREDRZENICA—DMEZET 2H%ERW
52ENTES, AVFFOO 7HRODEFHMEEZUTICRT,

AVFFOO7#DNEFIME

REARRTH D, FEMETHY. REAXVEETBET DI ENTES
o YA XF4~30umTH? (RELOBFEIILLBHAREL, EALDOE
DISLEBANE W, ) o RELTEEL., 71 IILLRBEREEKT %, 18
FEICHE-> T, MALICKBEHREL, ChHPERYEG> TRELICERT
BERETRT 5, £, TM1ILVEEET D,

2. BENHE EEHE)

(1) EHW: CSiFFO04 (CSiZEMAaRRERLAEED, #HEAERTIIR
L7z )

(2) BEEERE  FEEEIX23CTTHY., 3TCUTTHNIFEETED
(3) BEHE BMREEHIET 5 X TOHMA) (&, PHERREFEICE
M. 2HE~15BTH5, @8, 10X1 048/ mMLTEETSLIEN
TZ %,

(4) BEFE: FREE. HEEEN’ET 2,

(5) HERM : E, ¥BE:4000~15000/L4 X, BAREEES : BF
HARSME 1 2 BfEBRHARSRE 1 2 05, MAEEDERIE. 4 000/ X THE
BTDIENTED,
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[0044] 73, AVFF OO 7k, LEEOBEMME (BEAFZE) ICLED L
BMREEICLY, RETDHIENTE S, BARTIE. HALISFVWTWS
MIPEBEA IR L, EXY TV IREDDEET o/, FLWEEHICH
BIEBI&EICLY, TH2ENTES, b, MAERE. BESREAIC
MATWEDD, HERERETRHRE LICNM A 71 LLEHKRLEAD S, B#RE
BOLOHEELICEEIRTH, BRET DI LN TED, EABREERIE. 1
yABTHD, REEBEREZFTCTCELL, #KT 2,

[0045] AVFFOO7#%&EDBENICA—DHEELETIHKICIE. BIlRETH
2T, M 18S rRNAEGRFN. BIES 1 OERERINSRDERY
XOLAFREDESCEBIE. 0%, HFELLIF98. 0%, LYUHFFL
<1399, 0%, ISICIFELLIF99. 5%, XI5ICFFLLIZ99. 9
%DEIE—HEZBTE2EONEEND,

[0046] AFEIATERERIICDOWTEIIR—MHEWD &XIF. 2DDENEZFED
B TEINIELBEIC. BILABEHEARADO 2 DOBIBETHET 2 —HL
FIREOBOESREEKRT 5, TabE, A—M= (—BLAEEOH
BEDOEH) X1 00THEHTE, MY LLE—MICAEINTWSE I
O ALERAVWTCEIETSIENTES, EERIORA—HICEEY 245%E -
TS, BEZRIIEAMOTNIT) ALFLETOTSLICLYTIZEN
TES, TOVSLEAWVDIBAEDNS A= —IF, BEETHNILEIC
BMETHIENTE, FLETOTSLDT 74N MISA—S—%FNT
HE &V, CTNODEBMAEDEFMARFEE /. HEBIFLI<HALONT
Wa,

[0047] [FF GO 3 9#]

AERHE DOEFREGI THER L MHRE. FF GO 3 9tkid. ARBEELD
HAERRRICEWTHRERLEEDTHS, AVFFOO 7HRICEEEL T,
EIEMEA RS, T4 IVEERICEBNDS, . N AT 1L LDOEEDEN
K<L ERLPBEZTHDEWIRFHERT S, b, FFGO3 9#%I3C
hlorococcum sp. THY, 18S rRNADEETEIIME
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[0048]

[0049]

[0050]

MroER, #MilEEs /001y LERK261#% (Chlorococc
um sp. RK261) [OEBBOBETH >, AFEATIE, FRICE
BLA-MMEEAChlorococcum sp. FFGO039&£&TF
foo RERICHEDIWRBEOELTFREEZI— FTSERERIDD S, —8B
DFEEHO, Y003y 7 LEBRK26 1ICHEYT 2EERSEDOR—MEH9
5. 00%UE99. Q99BUTTHBIENLYFTFELW, B, I T
ES I—ERm%EE] &i&. 100 OEERIULDEHEZERT 5, A—H
EERT 2ICHI-TE, 2BEENEZAVTOR—MHOHBRI RS E5EM
AEWH, EERINERET I & IBOEOEYMREERVTEENICE
O MWICEREETHY., FA£y00Tv I LEBRK26 1 #OEEERSE
BEOD—I (EFEMICIE. BT3B HRELEZChlorococcu
m sp. FFGO39% (IUF. FFGO39KEIEMHT 5, ) DEE
BTSN 2IBEBFIOEEE) LHARKEINTWARL, BIZ, —RBMICIE

100 OBEBMIEERDIXIZTEITATBEEVWDONTWS, MEDI &b,
AFERTIE —EOMBE OBRERINOLLERICIYR—MEZHBRL LS, £
OEFEERTIICEVWDEDEELONS, A, /70803y 7 LDONEI,
AR, LFERIEE. NHEBREICEHEOMBICE Uk,

AERHIE DEFREGI THER L MlRE. FFGO 3 9kkid. SFEESFE
RM BP—-22262&0L7T, 20145 (EH264%F) 2H 6B TH
ITBUE ANB SIT MR MEREE REEYMSRty9— (BAETERAKR
EEHATIHE2-5-8 1208F) ILTIRAMNEHOT T, EL
714 NVLHAEHE (HAERRBEXARH2TE26FE3I0S) ICLY.,
ERFEIN TV,

FFGO39#IE, AERAELHRABOMANSER LA/ ODTY I LA
BICET 2 MKBHEEOFBRIETH B,

LAURIC, B0 sRtAE (T, MElbE VD) RUEHMMRE
DFFGO39OMEFMMEHET BICE->RIGEHAT 2,
[HHEEEEF F GO 3 9D E1L]
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[0051]

[0052]

EREDOMMILBERKRKEZSEMLOKREY A XRF21—7 (KRt b
T—fI. TM—655S) ICANSZ&ETEERLAE, I7ICRICS i F
FO4iEthE 1., 9ImLANEZ24RTL—b (FXT7 UKL, BEY
EESL—M1-8355-02) IC. ML TEALBARKETOO L
mz. 72 b1 32 o)V 7HBEER (KX tHEE. AV152
261—12—-2) ICBEL. 4000/ RDEHNLBEHRT. 23 CTHH
BETo/. W1 0A%R. 24RTL—MDOV T IIRHITHKBORENHI 4L
DT, HFBEHBETERELALEZS., ZHOBEMOEEEESRE L.,

7HO—RX (inviterogen, UltraPureTM Ag
arose) #1gHEL, 200mLOCS i FFO4tHha500mL
ZAJSRAOIKAN, CThE121CTT1OSBA—MNIL—TRIEL,
J)=URVFATTRX/ = v—L (FPXTVHARM. 1-8549
—04) OHRIL, AZATEFHHH20mMLTDANSIET, 7HO—
AT FR L T,

24NTL— MAOHMREBELZECBBREERL. T1ZARIT1 97 (
FPATUKREME, 1-4633—-12) OI—THHBREMS I,
ARSI TEMB LATHO—AF N EICEZ T, 7HO—RFIL EICTHA
EEABRG LV Y—LERARLL,

Oy —L%&, TSURNNMFI oI 7HBEERICKEBL. 4000
WO ZDEFARFT. 23 CTHEEET>7, ¥2:EEE, REOIO=
—M, PHO—RFIEIKRENEZDOT, BETE (FPXT7 KA 1 -
5980—-01) #AWVWT, IO —%2FDEWINEBESHE. CSiFFO
AEEMAE2mMLANEZ24RTL—POD TILHICEBI L, JOKICL
TR LMHREEE0 24N T L— e TS5V MM F > o)L 7 HABIHE
ERICKREL. 40007 RDEHMSENT, 23 CTEEEZT > ¥
2;BB%. VTIROKBEBERN’HZEBEZELTKEDT, IRXTOY TILHL
DEOBRBARIL., NPEMELBVTHIBREABEE L. B—0HilE
BULHMEELTVWARWVWEEZLNZ VI EZRDITHTIET, MELLET
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[0053]

[0054]

[0055]

27,

/. FFGO39MMD4 OETOHMIEEEAZN2 3ICnLk, (a)
NBEEDORE. (b) PEHOBEFERHLTBELTWDEEIETHD
[FLRERMEE ]

- DRI EToLRICLELGKFAZEL & BKEICTANTED,

- LIESKIBEZTY> & RALICESCEONRENS, >T. KHICIKA
TWHHDEREISEVWTWDRHEDEILHIND, ISICEEERRT D&
BRELICT 1 IWLIRDOEEMNIEND, ILITEEZTI & ZRITIROD
BEYMI RN D,

CHREOED. R, KEDOED., WIhEHBRBREKRTHY., ThEtht
4 XE—ETR L DHEFD.

- BREMSHY, EXRAIO=—%FENKT S

- BIREFETHY., BEOETICH>T, EBLERT S,
IEEFRRUEIMDEWNLIFEE A EBRW,

[EEMMEE]

- MEREIBTERFIC I, WETFICL > TBIET %, 1 EOHENS. SHOMEE
FHRET 5,

- HERIC L DHIMIIRBEEENTRETH D,

IEFEICIE, BRR. UV AVTL, AT UL, TR T L, AF D,
VAV, BPBERETH D, IS, &@EA. 2N, BV TTU0 RURD
A2 TWB EFHEICIEIEY 5, EY I VEBORNLIBHEAET,
[EIEFHME]

REARNICT ANV EERL, LREELTREAR4 0EERESKEET %,
A ANIE. RIEKRICEMEBEEERT 5, BIRIZ. /S FUE
CISIWE ML VB, LA VEE NOEVER. )/ —IVER. ) /L VBRA
EEEEL. BIT. NILIFUB. A LA VBIERS TH D, kiEKFE
EME. THY ATITHAVREEESXET 5,
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[0056]

[0057]

[0058]

“Nile red$2BLAFFGO3OMANNEMETERRT LS, &
FHRFHROREICEWT, BIVRAKEBOHEHELTNI e redT
RELEAMIVOEFEENRREIND, A 1 IVIEREMIER O LEBIAVE
HICERBIND B,

BICLLTOAZEICHE>T., FFGO 3 9ODAEETT 1=,
(HHASESEF F G O 3 9D EE)

FFGO39MMDIEEXIZ, 1T00mMLEEND=AT7SXIIC50mL®
CSiFFO4iEtzaEAL, 1T000X104E mLOFFGO3 9%
B0, 5mLARML., 25C, ABHNTTIREEEZ 1 4 BET >,

FFGO39MDEEMNKRERZLHIC. RIRICL>TEHELNAEFFGO
SOMAESUHEMI OmLEZEIME (MX—-300 (FI—FKITH) 2HWV
T. 6000Xg, 4CTF. 1 00ERDEEZITo 1, LFEEZRELLE
. BHRZREFEALCEMDERBCERE L. ChEFTOREERICL -
TRAPLTBEWLEASKICEER L, FORBERICTAP L TEWLHEZ
AWTmiRL .

WIS ENSODNADHEIE. DNeasy Plant Mini
Kit (Qiagen®) #BWT, BEINTWVWEIZaT7ILICRKS
THE%ZIT>7, HMEEBRDODNAIF, e—spect (malcomf)
EAVWT, #ME., E5AIE Lk, MEHEBDODNAER, BEEDEZETHIA
260nm/ A280nm=1., 8LLEAEZEHRLTEY. M5ng ulLd
DNAAREEINEZI &R L,

HHEBODNADHEIIEERN > NS, BMAKERWTI 0414
ICHERTZ2ET, PCRADEAZ%EH LA, PCRADERE LTI,
18S rRNAMDBEGFMEE (r DNA%ESE) #EHELAE, PCRIE, G
eneAmp PCR System 9700 (Applied B
osystems®#) #BWVWT. 98C10#E. 60C50#E. 72C
1OMBEDOYA VN %E30EITo, Adb. ERHLALERIF. Prime
Star Max (#AF/NMFH) TH3, 85N /PCREWI1
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[0059]

[0060]

%7 HO—ZABIKENCLY., BE—NVRTHDI I & EMR LT,

PCREMMOKERIEZ, PCR purification kit (
Qiagen®) ZAVWTITo 7, A&, YZaFINICEREHOTEICHKE
TiTo7e PCRRIGI+DICTELEAE DD Tk, BHELZHEE TSI
HIC, e—spectZzAWT, ME EZRAEL. A260nm A28
Onm=1., 8UETH>LI &AL, BERWVWEHIML
RIS, EEMAEETIE L, BigDye Terminator v 3.
1 Cycle Sequencing kit (Applied B
osystems®) ZAWVWT, Y4 IV —I TV R BT, FHEIE.
NZaT NI . BONERIEYMWEZABI PRISM 3100—-A
vant Genetic Analyzer (Applied Bios
ystemsH) ZRAWT, RERIND#EREIT > 7.

INE#BLAST (Basic Local Alignment Se
arch Tool) ICLBPRA—@H%ETo. HiEIFZ. EIIEYITFER
44— (National Center for Biotechno
logy Information, NCBIl) OF—4% ELOLEEERTIE
HWICH L., LEERNEBLASTHRRL, RERA—MOEVWEYEEZFFG
O3 9KMDEHBEE Lz, LEBNRE LABERS (165 018E., BIIF
51) IKO2VWTODOH, BM24I1ITR L, BAHEMICIEK, #ZF5 L REERSOM
InDBUEEIF. BLAS THETICEL > THBENREINADN>LDT, E2
4ICIRTRIAD o, b, M2 4ITRLAERBEBRIOAEZENDE’ RigTh
Y, M3 RimTH %,

B—ZF0ER. Chlorococcum sp. RK26 1%,
Chlorococcum sp. RK261#AID1650iEEH, F
FGO39#MID1 64 9REICE—M (¥74abhbb, 99. 94%DE—14
) B>t W>TC. FFGO39#IE. Chlorococcum sp

RK26 1 HRISEBROMIMIRATH S DML 7,

UEDBTOBREONLRBHER2 5ICRY, 8. AERBTIE. 7
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OO0y 7 LDEMHEREINLIFEICE. FFGO 3 9KEEKRICEHA
EEINDEDET 5,
AFERBICKK., FFGO 3 OMEDHEENICA—DOMEZE I 2% ERAVD
ENTES, FFGO3OKDOEEMMEEZLUTICRT,

[0061] FF GO 39D EEMNME

FRTH B, HREBEEELZTO & RALICT ANV LROBENEHKRT B
o TAIWEEET B,
2. BENUEE (BEHE
(1) EBH:CSIi FFO4EMXIZICS i ARIEM (Ca (NO;) ,- 4H,
O 150 mg/ /L, KNO; 100 mg /L, K.HPO, 28. 4
mg,/ L, KH,PO, 22. 2 mg /L, MgS0O,:-7H,0 40 m
g/ /L, FeCl;-6H,0 588 ug /L, MnCl,-4H,0 10
8 ug/L, ZnS0,-7H,0 66 ug/ /L, CoCl,-6H,0
12 uvug/ /L. Na,MoO,-2H,0 7. 5 wug/L, Na,EDTA
+2H,0 3 mg/L, E4XYvB12 0.1 ug /L. Biot:i
n 0.1 uvug/ /L, FP7XY-HCI 10 ug/ /L. pH 7. 0
)
(2) #EBRE: 15~25CTEETE?,
(3) IBHEHB : 2~4BH
(4) BERE  HEEENET D,
(5) #BRM : B, #HBE:4000~15000/L7 R, EFREEH : 67
HARFME 1 2 BFfE . BEHRREE 1 2 BFE,
FFGO39OMEDERFEMICA—DMEZE T HHMEEFAICIE. Chlo
rococcum sp. BICEY2HMHEETH-oT, ED18S rR
NABEFA. BIES2DRERINLAZRYXILFFREDRCE
©99. 94%DEIA—H42ETZ2HDNETEND,
[0062] [iFesEs]
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[0063]

[0064]

[0065]

[0066]

AFEETIE, MEMEZEAICOBITREBTEERT 2 2 &2 EEE

EMATWD, RBAKPTIE, WAL TOEEEFBEES & (FTFERVE
DET B, FIFETIE., FIBEIRICBWVWT. BMICHR U TERT %,
[REZ s E]

AREATR., RELTHEYZEETSEEFEOI L EREFEERS
B, A, HEHRER. AEPEHPLESICHENPRRICEELTWT
t, FLZ2EMARELTOEETHIHEICIE., HEFEEEEVD, &
ERALTHNAT 74 IVLDERINDIBZEICIEK., BREICIENNAZT T 1L LA
EEBITEERMNLKIABFEL, RANEDMENNLT LEBETRWVES
R, NAFTANLDBEEILL > TRATICEDILATWESEEDNH D, K
RIATHRALEWD EXRF, RELRADAHRLT, COLDBIFELET
o 22U, MEYERP, BEBOREOWITIN—HDA, FE, @A
DHTEETDEEHER, REFEEEICIEINAL,

BREAREBICHITREE IE. BEWICIZRRT 2REFEMORETHY
BE. REBHEZEKEORETH D, T, KBVEWD & ARDHEEIE.
KEDIETHD,

. ARBTORMPEEBEEToTVWD E, BELD T 1)L LREE
A G ZRTTIRBERD SO IROBEERDRRANEFBATIRENSR LN
22EDHD, AFEATIE, CORMRKETORESRADZEZEICSTE
DELTWD,

REZFEEELZTHOLOOBMENE LTiF. BBLEZT->%R. BE
BICHRIMLTH LK, BHEMORNE. BRABHEDRESZRET S
IKBBRET>THRW, T, MEMNAF T 1V LEBEROKEAICH L

THRML, FOMEREBTEEEZRBLTHERV L, ENETHOHMEDN
AF 7 4 IVLDKEDSDRBRARNRICARD L DI, BMERNNAFT 10
LEBIEIE, IHIC, BESFRALICOBT L DICBRLTENED
RN,

(& ]
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[0067]

[0068]

[0069]

AFPTEHIMNBEEELIE. ERREANIGEESROER (FIx X, BHEHR
DOEEXIEAIE) ICHMEMNMTE LICIREBTEET S THD, AFKBEOD
AIEETRIE. NEBEO—ETHS,

[EEmEiEE]

ARBETEIEMBESIE. HEICT L T4 5B EOARE TER & KK
MEDFTINEDOBEGREZHREBEL TITHOBEAEDIETHY ., MEM=H
EIUREBTHITOEEREDIETHS, BEIEEICIT. EEEELZST
bDET D, b, BEEELTOIRBEIIE. IREREAVDZENIFF
L,

BEADEEBICIK. BEREZEET 5-ODEEEERTHIENTFEL
W, Fh. BEREREREL. ARICEEZFBLTERV., BHED
BEFREZRETSIEICE T BEICVELEBEZAMITERTS &N
TZ %,

BB, BEADKRBRERIIERICRODZENTESA, 5mmULETH
BZTENTFFELL. 1emlUETHBIEAISIFELL., 10emtE
AEREFELV, BEADOBRENASE mmUETH D&, BEEDOEERTDIC
EHEBITIIEDZIENTES, BEADKERRII—MHMUICTIOOO0cm
LLTFTH D,

BEAZHEAICH L TEBICERET 205 IHBEOBNICHE CTRD
5ENTED, INTOBEFRZBALEITERELTHERL., E4-L5F
IDBEEREZRELTERWVL, ChIZLY, BODSOADESICH L T,
MEMITHEBEITD CENTREERDIFELHIHDHTH D,

[EEEE]

AFRBETESEEEESE, HEICHLT7 OBULOAE TER & RK
MEDFTIVEDNLRIBEFREHREL TITOBEAEZDIETHY ., WME
MENBIERETITOIRERED I & THD, EEBEEO—HEN. =
BIEBTH D,

[KFEREE]
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AFERATEDKEEESLIZ. HEICH L T4 5 ERBEOHE TER & RK

MEDFINDORIBEREZREL TITHIBEREDIETH D,
[0070] [THEIEE]

AFEBATEOWEEESLIZ. BKES2FIILNETZ2RADI B, =2
DHAZFERALTEETIEEFEZOIETHS, F& LT, BEERICSV
TV, TREREAVDZENFE LVWEEREATHZ, IRHEREAVL
35mE,. R5ICRLAEEDIC. IREROBRICRKERDTSILBE ZO
TNERET DN H D, ZDFE. XFHERO—AORORKESDFS
IVEBDO—EE., XREROMBOUMORKEESFISIBO—MEE & EEIC
FRTHIENTE, ChODTHZFERALTEET S5%EH. AFRBATL
DHEEEICEESING,

[0071] [RUFETIE]

AFERORBEIR S, MEIRZRT LARICEONLREFRMEY
EIBREIH, AEBEIMMTZADETICHENMOREIBPTIROIETH S,
AIEELIRIE. RNMOWHNRZBERETHERTETH S, HIZIE. D
BEECPNEEEREE T ARBESICLYERINCREZEEERE
ZITDCEDNTRETH D, oo ABENTADHEI CTHEYZIEEIE
Z7HIC. FIEEIRABOT>TERL,

[0072] /=, —fMIICIE. T cmi~ T mUTOREREAFOEEREFAL. B
RAWTHTEEBTETHEHN. BRTOEBEOHANFE L,
[0073] [AIFETIRE]

AEETREEG. AEBIRAT O AROEBTIROIETHY., RiKE
INTREZTHOERFTOEETIROIEEE D, AEETRIT. EHEOIT-
THRW,

[0074] F/=. —MICIE. 100 cmULOKXREREF OEEREZFERL. BR
ANWTHTEEBARETH N, BATOEEOAIIFELL,

[0075] [F&Ef&EH]
AFERATOFEMEDN . AIBEIRCAEELRRORBRICERT M
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[0076]

[0077]
[0078]

[0079]

EMOIEEIEL. AEEIRCPAEEIRICS T 2MENOEEDOTLE R
DHMENMD I EEED, ILICEMEIZ. ABEIRICIYELOhEME
MICRON T, RIFETRICLYBONAMEY. EINITRETELNRE
IO —EEERTHIENTE S,

Fre. ERTROKIC. ERLEPRKESI TSIV EICEEL TWAHE
#EAWT, EBEBERTIBAICIE. Ihs0MEDEBMED S L TR
DIEMTES,

BRE. WEYHIHIMRBOBEICIE. AXKBETREREWVWI 2 &2'H D,
[RBIE]

AFEBATIE, MBLELHEYWENEZAVTHERL, BBUEETO
ET. BRFOMEIIE—L L. BRKEESFIILISER LEOMEHD
DFHE—L L. BEROKRENE—IbT 2ER. BEEBEHY OHMEY
ENEBNT DBELHEINOTHD, MEBLEE LTE. AMOWVWLRDZFH
FEAWVWDZENTEDN. ERY T4 VTP BRBRICANBEMBRER %
FTCIRDINIE, R5—5—Fv TOBBEBICLZ2NELEDHVNIE, BE
AR P F R IRBENIRR E OBVLE, BT MY vy IR0 LD REEY
BENMRIBRREONEERVIAEREEHIFLIENTE S,

2L, BEMERIBAWVHENDZEICE, AUEBTREAETH D,
Fe. H30RMBEEEEICEL > TRONEMENDIZE T, ERCIRKE
BOFTIVREICEFT 2HBEE2RVT. AMUEBETRIEARETH D,
[EMDER]

MEDOBRAGEIE, MEWERKERSF/IVOREE IRERORED
DR EHVWTID—FILEEIEZULIBOI &2 W, ZOHEELHD
WHARZEEERWVWTHERWV, FIAE. MEWMESORKRE LRREICHRM
Lcnt, BREBEQEAERAL. RAIICEHT 5% LKA HENR
BROFISREL., REICHMENENBEIESHE RELICHERI 72
EMINAFT T4V L% LRREIIKGEIEL2HEREEZHITHIENTES
o BB, WENEESTHBRIE., BBUEBETOIAN, H—ICHEMERAES
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HDZENFARTHIFENZWVWI ENLIFFHE L,

[0080] F/. HEBERIBNT HICH> TOMENDEREIL, 0. 00T ug/
cmPlETmg  cmBATAFELL, 0. Tug cmlEO. Tmg/
cmBPILICHEFELL., Tug cmBAETO g cmBHEHEFHELL,
0. Tug  cmhETHNIF, BEFRFOMENEICHT HIEEKRTE
OHMEMEE DLLERIFETRELTEIENTESLZIENLEFFE LW,

Fle, MEMEESHIZ. BERIENTEREEEZLTLWTERW,

[0081] [REILD/NA 7T 1)L LADEERIC &L 2HMEYSEERDASR]

BEEREIE. H30D (d) »5 (e) ICRTND LI, RELOMEY

DOBRINIMEDNNA A T 1L (7 1V LIROBEFEIE=RTIRD
Bislk) 2ERICELISAEDZETHY ., HBEBO—TET, REMNICIEIE
EHEDRWIETH D,

[0082] Etgk&REICH LT, F17. Xid. THIGEWAEICRZ LD ICEENICHE
AL, HELOBMENNA AT 1V LEEROREICHEIE S, Bd, &
AZTOR EREFEEDICH L TETROICEAL., SKRAISREIICH LT
FITICTDEDICTDE, ZLDNA T T4 IVLEDBRWEEOHTHNET
TWFFE LW, BBEIF. BEXRNELETZ &AL, ERET>TERL,

BB, EERORELEICH L TEREZEMIETELV L, FoMIC
BEMIETHERV., NMATANLDEEILSWT, BEHEO—HBLEHEE
L. B2, BHOEREZBVWEBEICIE. EROEREREICH L TEMHS
BRI, WEIMONAZT T AIINLNEEREZSIZT LTI ENMFELL,
i, —HMOERZHEEICEALLZE, RENOEIX LT3 ERERFIC/NS
7 4 LI EFTEENRND D, 51X LFICLZ2BRADEEICEL > T/NA
7 4 IIVALEED BN, /N7 1)V LAFEEE, SIEFEERBICHEN/N
AZ 7 1IWLDBET HHEELNHY. ChIZLY., FILERERERBWTE
BxITH2&. WA X714 IVLAFEEEREFFTEEE ZRABICEEELTLE
DIFEDHY. IDFEICIF. KIFETRTOEBWERMETT2LHDTH
oy
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[0083]

[0084]

[0085]

[0086]

[RAKEEDFTIADERDHEE]

BAKEBDFIINADOEROEEIL. HEBET D O TRETHAIEAHOD
WHNE B FEEZRWVWTERL,

WEICLY., RKEEDFTFIVEEREOBICTEIELD I EDH BN
SBEERLAFFEELTENET LAV, ERANICHEDIEEZL TV
BAICIE. [ S OERA THEYDEIRIC L ZIBEREDET. LK
. BIRICK Y ERDSMENNAF T 1L LORBUENMETTEAE. Ba
OEBORRERQRY 522 &N 5, ARARY [MBIFRELEAIFZ LW

RKESDFTIANOERDEEIE. BRKEFDTFIILITER. Xid,
ZOBMAICHENEBH LK. BEEICIT>THRVWY., —EBREEEST
STHOHLEREZHEBE L THEHLE DAL,

[3EE]

ES (EER) OBRIE. RKESIFIILERFTEDIRYICBEVT
« REDOWHRBZHIRTERWVWD I ENTE S, I5ESIT. ARE. FAHEE
ODWIFNTEHEFERTEIENTESDD,. ARFLYEFVWIBERFRRES
EALEEROD, BEFEAOZBILRROILE & <72l RHEEOEE
BERAVWLIAIFE LWL, FAHEDEERESREZAWVS & T, BEENMIL
W TIDRAMLE., BHOEFENE., BRICL2BEFRNDREEZRNRIC
TEHIENTES, LML, BEEEZITOHBEICIE. BFRIRX MR T
HEREDBERNS, ERRTOEEIFE LW,

[EHx]

AEETOERSIE, H104, 204, 304, M404, M50
2THERAINZIEFRRMOETHY ., & LT, RKESDFIILOHME
MDE IR 5B CHBE. B FRKES I OFEARET 2HEE. HE LM
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EiR EOMMSREDZKEIL, REFKEIEE 8%, 60%36%. 104
%21%. 200%16% THol, —H. ERDSHRE L -HMRERIE.
BBETRRIEEE6 0%, 50%51%. 10914 2%., 200%36%TCdHo
oo AEDS, WTOHEBEEILRZESKEDETEZTOIENTEE
o e, JYRABHAAZIWVWEEZ ONSERLORMIMESIEDIFE D NEKEK
HERELSFIFBIENTE
(=57 ]

AEREGIE. EHLAA—DORKESSF/ILKREIC. DA &dZEU
LOERTHE L THEEETOEDTH D,

£ 1 EABROFET, BBRa., bxB. 77X/ —IPvy—LEZAV
TREFEEEEZ T o>/, 74IVLEELTY) D= dLY— MERAW
RELEOWMEREZEREEICL >THESE, BRadMtBELALY ) O—V
OLY—bE%ELE, TORFKEEZRAELLEZS, 0. 012mg ¢
m2iCiR o7, TRabhE, BEICFERALABRARGEEIL. 0. 012mg ¢
m2Cdh 5,

BRaszt&EIELYYI—rTLy— b eT7HO—R5)V EIZEEY T
T. HMf1 ERAROBERGTEEEIT >,

ILIC, 4EQICNEILAEY)O—rOdbLY—MNIERaMIELLEYY
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[0182]

[0183]

[0184]

JO—>dLY—ba#EELE, ZORGFEIF. £BBOT1 4ETHS, Th
ZRERIC, 7AQ—XTIIEICREYRIT T, EEH 1 & EROBEERETE
BETo2T, $AaDE. 1 DORKEFSSFI/IVICARODY ) -V TLY
—hEREYAT, ) O—rTL—MEIKIE, 0. 5mmOEENEL
& D ICREY T 7,

THMOS) = TLY— NalhYNITRIZE0RERAEIR. 1. 3m
g/ cmikixofedt, AMDI) DA—rTLy— MNERLY HITIFE DR
EAEEIE. 1. 6mg emilfeok, Thidk. BEOADN, 714 LBOD
PR %@ > TTRILIRFEIEBIND S HIC, BBEICHE > TRELLSED
EERANERRICTENELLDEHRHELTWS,

[EMf5I8 ]

AEREGIE. MOMEEEET2EREAVT, RKERS TSIV & EEM
S AR DERE DB THEMEIEET 26D TH D,

£ 1 EABROFET, BBRa., bxB. 77X/ —IPvy—LEZAV
THREREEEL T/, 74V LBE LTMOEBEERORYIFL YD
IV LRV, RELOWMEAZGEEERICL >THNESIE, BRadTE
LEMOBEELF ORI IFLY 74 IVARVMOEBEEZRLRVWRY IF
LY T4 NVb%EFELE, TORKEZANELLETZS, 0. 012mg/
cmiliot, $habs, BEILFEALABRAEFENR. 0. 012mg/
cmiTHD, 0B, MOZFODRVIFL YT 1A, TROYY RR—
IR—TZTBIEILEL>TRAEL .

BRazNBIELENETNOR)IFLY 74N LEZTHO—ZSTIV L
ICREY AT T, A1 S AROBEBERGTEEE1T o>,

MOWBEERERWRYIFL YT 1 ILLERY NI -BE0OREREE
iE. 0. 65mg cm2bigofeht MOMBEERODRYIFLYT1ILAL
EREUAT I B EDEERAEEIL. 0. 82mg cmiliolz, Thid.
BEOAD, 74N LEHWMRENA T T 1IVLEDBEDOREEZE> T2
ERFNEIEIND EHIC, BEICH > TRE LELKEDEER AN & RE



WO 2015/041350 63 PCT/JP2014/074958

AN EHEELTWS,

[0185] [EMEHIO : A by HR (DR OBE

[0186]

[0187]

[0188]

ARMEGIE. HEFIEEBEETI I EATEAVAT MY HRICHLT
. ARPOFEICEBLEBDTH S, 0L, AEBOHFEIE. ke
BHEOMMREEZRAWVWSCENTES AR LEEDTH S,

1TOOML=AY75XAOFRTEBELTCVWANIES—-2264 (Haem
atococcus lacustris) NOo—EAFREL, BEEMICT
FHIRFBIBKRET IR E BV TRAREZEAIL. BEZRARLAEZ. 1 X1 04E
SemiEinBEHICCS i FFO4BMEEU T AO—RAT IV EICBHLE
o BFIE. ERY N TEREBREE TR, T4 ARAT1v 7 (FXT UK
ANett, 1-4633—-12) ZAWVWT, AREARRYBE—ICRZEDICT
720

EBABRROBRK. FX/—LYry—LORBEESFERLCEREICAS LD
ICHFBICEIR L2 A= JLY— R THBL., Y— MNEEXREME DOR-
IR I NK[BETRERRYRE Lk, BELZRB L.

BEEE. MREERG LA TSRAF Y IBU Y —LERET YA —49—
DOHIZAN, T3RFV VB v—LIRNBLTWSE 79 %A LIIRRET.
RO LA, bbb, HEAICAITTHEREL. S BIERRERE SR
2EIICHEL. BEEFIVI—9—0D7855H Lk, TOM. EEXHRE
&, BB ERURHETITo R, BEEHICOYy—LAROTAO—ZTI
EAEEICAY. BE14BRIC. PAO-RSIVEDSREELOUXL 2,
FHO—RFN ENMSY Y DA—=VTLY—MEFD L. KEBDDERMEHL T
O—YILY—RMEIAEBELTWRAZ EASL, YOV TLY—RMEMDS
CEILRI LN RWTHREOOIN % 17> /-, RiEEBRE. ORY
DEKKREEETDE. 78, 4% Thol, i, EIEREEIZ. 3. 7
mg./cm2THor,

BONKEREFRE2MLOREY A XAF2—7 (BAKH NI -8
IT. TM—626) ICAN, BRO. SmmpDHSAEL—-X%50. 64
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TmLOAFHYEAN, 749% Lk, E—XXMBEMEREZEMS — 1
00 (KA MI—FI) ICEy LAk, 5500 r pmDEEHT20
MEOREY T4 XA 3EToL%. BREBOBRER. £BFE2mL
DHAZ ZAEY Y TIHRICAN, BERMUEZT>7%, B, LEZFHE
BEAELTBWE2mLOASAEY Y TIMRICAN, BEERELLE
 BolMMUMEEAAINEBE L, MBI, RIRRFERLT, 12

2% THoT,

[0189] BAEMS, AVFF OO 7HUADRGETERERERICLZEEIITRET
. REREEBEUAOEBEATHEBTRTHD I &AL,

BB, NTES—22641F HAELICT 1 IV LREBERETE LW,

[0190] [=#EHI1 0]

EHEf 1 ERROFETRIFEZTV., B&Ka. 1100mLORER
b &5/,

BMBBEbZOELOML AN D%Z 6EERL. ERFI1 &EBKROFETE
BETol. EL. PX/ =LY v—LORDYIC, 7OEFRN) T«
v azRAW,

EREGI 1 EEBROFET, HELOMMEENNM ATV LEY) I—Y
TLv—MIEREL, ZREELFMELL, MEOHER. 0. 0075mg
JSemiERol, TRAbE, ERELTERT2%REZIE. 0. 0075m
g/ cm2Eixot,

[0191] =Bl 1 EERDAEET. PTHAO—RA TNV EEF L, BEETok, 2
L. EMON. ZMOTOEFRN)F 4 v ald, #EmICH L TKFEI,
HHIMIZ., MEICN LTEBICKRE L, Ad, BEEILRELLBED Y
OEARN) T v 2BOFRERMRIE. 1. becm& Lk,

EBEOETICHE ST, ZHO—RFINEY ) I—rTLy— M EDRICH
FN/ LB THIMREMNIEIEL. BEBICBEBL TWHFIROhA, 14
BREOEBRTH®, PHO-ASNEASY)A—VTLY—MEFNLE
S>7fh, BREDRY T, 7HO—XF)L EITIFIFEA DEIRBHMESE L H
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[0192]

[0193]

[0194]

[0195]

EEEY. )=y TLY—MEITIFEAEOHMIRENMMTE L TV,
15 (a) ICId, HBEAR7BROBEETRORTFE. (b) (T, B
M7 BEOTPHAO—XSI—AVFFOO 7#—>Yd—vITLy— Mg
HaE. (c) 1Kk, EERBTEHEOT7HO—XFLDSIENLEBDAYV
FFOO7#—>Ya—rIdLy—bEEGKREZ, (d) (K CUEDOT 7
O—RXFIWN%ER L, BB, 15 (a) I 4BMOERZRELTWD
A, iR BARERNEDOERTH 3,

BIREEIE. 2R EAKOSETAEL .

BREE16ICRLEE, 7OEARMNYF 1 v amMEmICH L TKIFIC
RELAEBEIF. BEEICKRELABE ST, EFRAFENEL Ao,
Ihid, RENBEIZIIAENMEOAIZ WV HEEZITWS,

BI171CiF. 1 6DBEREZBEEEHYICERLALBOBEREZRLE

EEEOHBAICIE. 1. bcmERTTOEARN) Ty a1%KRE
LTWa®dH, BREARRHY OREENENML, KEIRELLBEEL
BLT. 5. TEORKEE A, ZOBRIE. AFEAOHETHEEmE
HEEYUBMERT I ENTEDIEERLTVWS, BRESKEKE, KFE
BBEOBRS. 59. 0%, EEREBORES. 62. 9%EMY, FEDOB
BRELE>TENRTEZZEICE>T—RIICTONDZKE, 90%LY
HRBICELS o7,

BREFANEBER. RIEFREHLYDEELLT, 22, 1%ER-TL,

[=HEE1 1 BENE]

Eif 7 EERROFET, AIEE. RERBRAR. NMF T 14 ILLODH
BAETole NAMZFT4ILEIE, O. 003 mg . cm2THo/z, ThHD
B, BRELTERTSEEEIF. 0. 003 mg cm2eRRot,

ERELTY)a—vdbLd—bERAV, ZEFEMT7 EEKIC. >) -
JLY—MOREICAVFF OO 7OMMRIENA AT 1L LEGEBE L

(o)

RYZFLUKROBEICCS i FFO4EBME2SUT7AO0—AFIVE.HA
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[0196]

[0197]

[0198]

B, TaHLLE. RYAFLURIZFER. 7HO—AFILEHTRKME
BAFTNTHD, COFHO—ATIEBOREICAVFEFF OO 7HNEY
VA=V JLY—RERYNITR, Tabb, ) a—rv L —h EE
B, 7AO—RFII, RYXFL VIR, 7HO—ZFI, FEE. ¥') 32—
VALY =D SRBEBEREBRI T, OBEEDOREEN hEICH
LTEBEILRDLDICAMBEL. BTV Ir—4—FICAh, ZBbKRER
BEEDSWBICKRDEDIICHEELLE. 150007 ADK(EEEMAITICE
STHRE L, b, JDOREHI. 1 2EBEBMRTONEOFF ARV IR
TELIIC L7

FEFIC. FEICHEREENEI EBER AL,

BEORR. BEEDEHLY TOEKEIZ, FEBETIE, 1. 832m
g/ cm2 HEEETIE. 3. 504mg cm2Efiot, COKIC, BFE
BELYIEEEEOANIDRIIRS Mok, LIRRFEHY DFER%E.
B18ICmLi, . BREBEEBHAY T, FIEN10. 44mg.cm?
. BEMN 20, 00mg . cm2lieot,

[EREFIT1 2 : 74 ILLICRERITIEE

EEGI 7 SERKIC. FIEEATV. BBKa. BBRb EZHEE L,

BBBEbZALOEML AN DZ 4 EERL. ERHI7 &EBEBROFETE
BEIo, L. 7OEARRNY Ty adRDYIC, 7TX/ =LY
v—LZRBW,

EHEG 7 SEROBAET. RELOWMRENM A 74 L%E2 ) I—Y
TLY—KMNIEGE L, ZRESLMELL, AEOHER. 0. 0075mg
JSemiERote, $RAbE, ERELTERYT2HREZIE. 0. 0075m
g/ cm2Eixot,

EReB 7 EEFRODFET, 7HAO—AFTNVEERFEL, BEETok. EE
L. RUZFLYTA4ILEARERL. TOR. ZHE, FELBVWT 1
Wi, BHDZMIE. SITEEI rAIONERIT LT 1 LEBWE (19
) o NOERIE. 2c mERT. 74 IIALARRERIC. 3XIBEDNRAFHL &£
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I L. TNEERER 1 ERABOAETEBETo 1,

[0199] EEBOETICHE ST, PHO—XAFINERVIFL YT 1)L LEDRBICHE
EN/EE THMSEEMMEE L. BREBICEBLTWERFIRELNE, 14
HEOEERTHR, 7HAO—XSNLENSKRYIFLY T4 ILLEHHNLE
27,

EEIE. EREM 1 EAROAETIT> R,

[0200] #R%, B2 0ICRLE, RABRWESICIE, ¥AEIE. 0. 48mg ./
cm2ERY, AAH-FAICKE. 0. 6 1mg cm2kiiofz, ZORR
NE, WEBEEI7AIILDNRNDEFHE, BEEAENIE2EEIHDEDE
Ezbhd, Ihidk, HER7 1 LAICROAWEEICIE, BEICKHELT
BILIRBRDOHBICHIRD?HH D, BELBRBTREZFRELTWDET 1ILLD

B, NEBUTCZBIERREMYAL I ENTES & & HIC, BIEIC
o THRET IHROEBERANOREDNAREE RD D EEZITWD,

[0201] &/, B2 ISR LUERIC, BIBICH > TRE LLEERIE. "AARWEES
IKIE. ZLOKEIT7HO—R TN ET 4V LEDEDEFETHRE L, BE
DEIRNETT D EHIC, T LHISOREORBIREES Y (K21
(a) ) . Fr. PHO—ZRFTILEILE T 1 VALRBRICRELIEELYT
<Y (K21 (b)) . REENRBLTEINLTHD, —A. "AREWE
74 LEBVWEEEICIE,. bTHRKEYTHAO—X S LOBRERED
RonhzH. TORERDRL, TOBER. REOONENFIE & ERTH
ELEBDEEZTWS (K21 (c) ) o TORRIS, T AIVLICRZRET
52 &L -T RAOOINEN M ET S, A, Y)A—rdLY— MO
L OBRKAEEEEOBT VT 1 L LEBWEFEEICIE. ThOoOMEIRREEL
2 < WY,

[0202] [=fEHI1 3 : FFGO3 9k, BHRDBES

EHEFIO ERBRDAETEEEZT >/, L. &FEELT. Chlor
ococcum sp. FFGO39#%. NIES—2199 (Botry
ococcus braunii, RyYAavHR) &, HEEELT. N
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[0203]

[0204]

[0205]

IES—1339 (Nitzschia sp. /ZyF7) OF=ZEOW
MEFZ TN TNEEB TSI E TRV,

F/e. FFGO39KMDIZFAICIE, CSiFFO45E#A, NIES—2
199MIFEICIZ, CiEME, NI ES—13390FAICIE. T 2%
=W,

EER. FELT 74 LVLICREBELANAF T RABIRMOZKEE, £
ntTh, 63. 2, 65. 1, 61. 9%THY. LZEREFEIL. ETnTh
. 5. 2,2. 7, 3.6mg,/ cm2ThH-or,

UEMS, FFGO39%., Botryococcus sp. . HE5ET
HEEBEARTHD I Db o,

[=HEFI1 4 : EDDBE

EREGIO EAROAETEEEZT >, L. BEYME LT BE (M
T #MRat, 101399, Candida utilis) %#A
Wi, BEAEIE. Microbiol. Cult, Coll, 25 (2)

:89—-91, 2009DEBEAXICK >, BEXREMEZ Y MIRAEH TH
L. S0OCOBETSHEDEE% Tk, T HIIBHE L TRHNT S
ZERET. RELTOAD ok, BER FELT 74 LLINELE
NAZTZAOENEIL. 4. Tmg,/ cm2THo7,
BESR7 ) —TF R b

&S 1 : AVFOO7#MD18S rRNAEBEGFORERRTD—ER
BHBES2 : FFGO39#mM18S rRNABGFOEERSD—ER
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[55KIA1]

[553K1R2]

[553KIR3]

[553K1R4]

[E53KIR5]

55 KIR6]

[553KIR7]

fa R D&
WMEMOEBENARERRBRZR VK ESARRKESTDF T IO A
CEH—EOREE, F—EBORE 4 KB 7 Ae AR & D THEY
EEET D, MEMOEERL
WMEMD, BBILLYNA T TANLERRTZ2EDTHS, FRE
1 ICERHDEE R,

KR FINDDEL EH—BORAICHEN EZRHET HITRE ;
)y
BRAKESDFTIN LD, DR EEWEMIBREINEEE. EiR
ICKYBBTDIRE; KU
BREINMEDERKERSDOTFINREEERE OB TESET ST
3

20, BRE1XIF2ICRBEOBEELE,
HMEMHREZEIEETREAMMMRETHY., RKEFSDFIIKREA
ANDBEDN, REFEEBICIYRALICERINNSNAF T 1L A
DEEINLERTRKESDTF IOV & —BBORA % HE
TEHIE XIFREAFEEEICLIYRALICERINZANMF T 1L
LERKESDFIIVKREICEET 2 &ICLYiThns, FXKIE]
Xid 2 ICEEBDIBE A X,

RAKMERDF 7 I ORENDOHEDOEED, HMEMBRBRIORES
N-ERTRKESDFINODV AL EE—MORMEWET 52 &
 XIEWEMBBRICBRKESDFIIVREEZRET DI EICLYTT
bhad, BXRIEIXIG 2 ICEHDOEES .
RAKESDFTINORENDHEDOREED, RKESDFTILOR
. XIZERODEL EH—FICHMEMEEREXIERH T &ICE
Yizhhad, BXIE1XIZ2ICEEHOEESE,

EEN, RKESSTFSLOEEERVWTIThNS, EKET1~60
WIhh 1 HICEROBER L,
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[53K1R8]

[553KIR9]

[55K1R10]

[55KIR11]

B RIR12]

[55K1R13]

[55K1R14]

[553KIR15]

FERIR16]

[E5KIR17]

[55K1R18]

BEERIC. HEMELONT2IREE0. HXRE1~700WThn
BICEEHOEEAE,

WEMEZLIN L 2BRORKESDFIrIVIEEREBEEEICFAY
2IR%Z20. FHRESICEHDEESE,

RAKMEFDF 7 OBFIAL, FHEEHMARMLELRICTONhS, &
KIEQ ICERBBDIBERE,

WEMEZLIR L 2BRORKESDF /I ERIFEREICEELTWDS
WEEBEHENSE LTHEBET2EETREISICEE, BRIES~
10DWTFhh 1IRICEHDIBESE,

EEZROMEDOLOINL, RKERSFI7ILDSHMEDHINE LE
WERET D2 EICLYiIThbh, BohOYE, ERICHEIE
EIEXIFERIPOMEIE LR, SKEEZRTIEIIREEZET.
ERIES8~110WFhh 1 IBEICEHOEES X,
BEROZEILREBBEMEMNS500cc,/ m2-24h atmblET
Hd, BRE1~1200Thh 1 BICEHOMEMOEESE,
ERORMPIR)TFLY, RVRFLY RUIZXFI, 74V
RUBIBEZIL, ROV A=V TLDLRZIENDRIEND DA
KEHE—DTHB. FKIE 1 SICEHDIBERE,
BRAKMEESDFFNRASPEEAAICHIBIINZZEEE, ISRKHE
BOFTINVRENKEABICHFINZKIEETHD, BFREB1~
140\ 1IBICEROEES X,

ERICHRL EB— s FLEORAFEVWTWS, BEXRE1~150W0
T IRICEBOEES X,
BEREBKEESDFINEDODRL EE—HD, DR &H—EDME
IS, MOESEAERINMTVWSEERET~160WTFhh 1IEICE
BOBEH L
BOFRKETNOD R EE—HOREE, EROERICK YIKE
THIEERBEMETD, BREI1~1700WThd 1 BICEHDOES
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[55K1R19]

ERIH20]

[55K1R21]

[55K1R22]

[55K1R23]

[55K1R24]
[53K1R25]

HiEo

MEMD, EEE. FE. XIEETHD, FKRKE1~180VWTh
N IRICEEDEBEELE,

WeEN, B, Botryococcus sp..Chlamy
domonas sp..Chlorococcum sp, Ch |l
amydomonad sp.. Tetracystis sp..
Characium sp. Protosiphon sp. XI&H
aematococcus sp. ILBTDEDTHD, FXRKET~
1 9DWIh 1 RICEEHDEERTTE,

e, Botryococcus sudeticus, XlEC
hlorococcum sp. FERM BP—-—22262¢H
CRICET2EDTH S, BRKEI1~2000WTFhh1IRICESHDE
BhH%.

WEMMN, Bot ryococcus sudeticus FER
M BP—-11420, $ L<EENEPRENICA—DOUHEEZEY
DHMEEK. XlZdChlorococcum sp. FERM
BP—22262, $ LKIRENEDEFENICA—DOUHEZET 5
MREMTH D, BRE1~2100WTFhd 1 BICTHOEER X,
BRE1~220WThH 1 HOBEAZESUEETR ; XU
BZOBBTITRTERINIBREDONA A7 4V L%RIRT 5 T2
B, NMATREBET 3 HE,

NAZIAD, ZAINTHB, BEREA2 3ICERHEDRESE,

18S rRNADEGTFHEFEEI—NTHEERIOD> B, —FO
fEiMD. Chlorococcum sp. RK261(CHHETS
BERINEDE—MEMNIE. 00%ULEI9. 9 9NBLUTTH I,
XiFChlorococcum sp. IKBTAMEHNTH->T. %
D188 rRNABGFN BRINES2ODEERINSLDRY X
PULAFREDRCEE99. 94%DEIEA—MHEET S, MEY
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(o)

[E=k1E26] Chlorococcum sp. FFGO39% (Z5EEBESFER
M BP—22262). XIZZh&DEEFNICE—DUHEEET S
. EY,
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[B26] _

V CSIFFO3151h
CalNO,),=4H,0 150 mg/L
KNQ, 100 mg/L
KyHPO, 284 meg/L
KH,PO, 22.2 mg/L
MgSQ,-7H,0 40 mg/L
FeCly-6H,0 588 ug/L
MnCl,-4H,0 108 ug/L
ZnS04-7H,0 66 ug/L
CoCly=6H,0 12 ug/L
Na,MoQ,-2H,0 7.5 ug/L
Na,EDTA-2H,0 3 mg/L
E4RBy, 0.1 ug/L
Biotin 0.1 ug/L
FTEL-HCI 10 ug/L
pH 70

[E47]
CSIFFO41E

C’&!{N‘Oa)z *4H,0 750 mg/L

KNO; 500 mg/L.

KsHPO, 142 mg/L

KH,PO, 111 mg/L

MgS0,4*7H,0 200 mg/L

FeCly*6H,0 2940 ug/L.

MnCly« 4H,0 540 ug/L

ZnSQy,t 7H20 330 U:g/L

CoCl,*6H,0 60 ug/L

N62M0‘04'2H2Q 37.5 ug/L

Na,EDTA=2H,0 15 mg/L

E4S2B, 0.5 ug/L.

Biotin 0.5 ug/L

FTEHC 50 ug/L

pH 6.0
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Cl2N1/12(2006.01)i, C12P7/64(2006.01)1,

Cl12N15/09(2006.01)n

According to International Patent Classification (IPC) or to both national classification and IPC
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Minimum documentation searched (classification system followed by classification symbols)
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Category* Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.
X WO 2009/089185 Al (PROTERRO INC.), 1-3,5-9,
16 July 2009 (16.07.2009), 11-20,23, 24
Y claims 1, 11, 13, 25 to 28; paragraphs [0007], 4,10
A [0130] to [0151]; figures 21,22,25,26
& JP 2011-509085 A & US 2009/0181434 Al
& EP 2238231 A & AU 2009204313 A
& CA 2711147 A & MX 2010007319 A
& CN 102149809 A & EA 201070788 A
& IL 206732 D

Further documents are listed in the continuation of Box C.

|:| See patent family annex.

* Special categories of cited documents:

“A”  document defining the general state of the art which is not considered
to be of particular relevance

“E” earlier application or patent but published on or after the international
filing date

“L”  document which may throw doubts on priority claim(s) or which is
cited to establish the publication date of another citation or other
special reason (as specified)

“O”  document referring to an oral disclosure, use, exhibition or other means

“P”  document published prior to the international filing date but later than

the priority date claimed

“T” later document published after the international filing date or priority
date and not in conflict with the application but cited to understand

the principle or theory undetlying the invention

document of particular relevance; the claimed invention cannot be
considered novel or cannot be considered to involve an inventive
step when the document is taken alone

document of particular relevance; the claimed invention cannot be
considered to involve an inventive step when the document is
combined with one or more other such documents, such combination
being obvious to a person skilled in the art

document member of the same patent family
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Category* Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.
X WO 2012/171123 A1l (AL-G TECHNOLOGIES INC.), 1-3,5-9,
20 December 2012 (20.12.2012), 11-20,23,24
Y claims; paragraphs [0022], [0037] to [0045] 4,10
A & JP 2014-516571 A & US 2014/0127776 A 21,22,25,26
& EP 2718420 A & AU 2012269703 A
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& IL 229752 D
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different Botryococcus strains: comparative
methods in product quantification, Journal of
Applied Phycology, Vol.23, p.763-775(2011)
A Fujii et al., Isolation of folate-producing 21,22,25,26
microalgae, from oligotrophic ponds in
Yamaguchi, Japan, Journal of Rpplied
Microbiology, Vol.108, p.1421-1429(2010)
P,A WO 2013/161832 Al (Fujifilm Corp.), 1-26
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Box No. 11 Observations where certain claims were found unsearchable (Continuation of item 2 of first sheet)

This international search report has not been established in respect of certain claims under Article 17(2)(a) for the following reasons:

L |:| Claims Nos.:
because they relate to subject matter not required to be searched by this Authority, namely:

2. I:l Claims Nos.:

because they relate to parts of the international application that do not comply with the prescribed requirements to such an
extent that no meaningful international search can be carried out, specifically:

3. |:| Claims Nos.:
because they are dependent claims and are not drafted in accordance with the second and third sentences of Rule 6.4(a).

Box No. III Observations where unity of invention is lacking (Continuation of item 3 of first sheet)

This International Searching Authority found multiple inventions in this international application, as follows:
See extra sheet.

L I:l As all required additional search fees were timely paid by the applicant, this international search report covers all searchable
claims.

2. As all searchable claims could be searched without effort justifying additional fees, this Authority did not invite payment of
additional fees.

3. I:l As only some of the required additional search fees were timely paid by the applicant, this international search report covers
only those claims for which fees were paid, specifically claims Nos.:

4. I:l No required additional search fees were timely paid by the applicant. Consequently, this international search report is
restricted to the invention first mentioned in the claims; it is covered by claims Nos.:

Remark on Protest I:I The additional search fees were accompanied by the applicant’s protest and, where applicable, the
payment of a protest fee.

I:l The additional search fees were accompanied by the applicant’s protest but the applicable protest
fee was not paid within the time limit specified in the invitation.

I:I No protest accompanied the payment of additional search fees.

Form PCT/ISA/210 (continuation of first sheet (2)) (July 2009)



INTERNATIONAL SEARCH REPORT International application No.
PCT/JP2014/074958

Continuation of Box No.III of continuation of first sheet (2)

The sole common point of claim 1 and claims 25 and 26 is using a
microorganism. However, this common point obviously makes no
contribution over the prior art and, therefore, cannot be considered
as a special technical feature.

Further, there is no other same or corresponding special technical
feature among these inventions.

Accordingly, claims are classified into two inventions each of which
has a special technical feature indicated below.

(Invention 1) claims 1-24

The inventions having a special technical feature "a method for
culturing a microorganism that comprises culturing the microorganism
between at least a part of the surface of a water—-absorbing polymer gel,
said water-absorbingpolymer gel containingnutrientsandwater enabling
the culture of the microorganism, and a substrate capable of covering
the part of the surface".

(Invention 2) claims 25 and 26

A microorganism that has a homology of 95.00-99.99% inclusive with
the base sequence corresponding to Chlorococcum sp. RK261 in a partial
region of the base sequence encoding the 18SrRNA gene region, or a
microorganism belonging to Chlorococcum sp. the 18SrRNA gene of which
has a sequence homology of at least 99.94% withapolynucleotide comprising
the base sequence represented by SEQ ID NO:2.

or FFGO039 strain.

Claims 25 and 26 are not relevant to inventions which involve all
of the matters to define the invention in claim 1 and which have a same
category.

Further, as a result of the search which has been carried out with
respect to claims classified into Invention 1, the above-said claims
25 and 26 are not relevant to inventions on which it is substantially
possible to carry out a search without an additional prior-art search
and judgment, and there is no other reason for that it can be considered
that it is efficient to carry out a search on claims 25 and 26 together
with claim 1, and consequently, it is impossible to classify claims 25
and 26 into Invention 1.

Form PCT/ISA/210 (extra sheet) (July 2009)
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