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THAWER, CHBEEA - EWHEEE, WK - MRS - BULET, OBer - RPER, CHBEK - E9)
AU (RSUL) DEERRUE - RIS 2 54 Y UEIiconT
OTEIET RREL - AR RS - SR EERSE - WPIRY AN - M SRS - L KR - B R 2 - AR 2207 (HARHRRERE - &
e e, )
Wik Ophiocytium capitatum Wolle DR HBHIRIC & B IEEZ{L
CEA IR KR - i B2 RS R (CBRIESIHERR, PRI - 50H)
FVER y 7 ZAPREHID BRIV R 228 20 Ml )
Paul Elvira' « “pidf —E8 > (' 7=t 7@, *HHE% - #)
Cellulose synthesis is required for regeneration of swarmer cells from ecdysal cysts in thecate dinoflagellate
Lingulodinium polyedrum
©Chan W. S. * Kwok A. C. M. » Wong J. T.Y. (Division of Life Science, The Hong Kong University of Science and Technology, Clear Water
Bay, Kowloon, Hong Kong SAR.)
—RARAVEIRET 5 > 2 b T 4 7atx<f (2—2VL V7)) OEERIEHIICIG 7-wi%E
ORW MR - BT BR - BRE ) GRETEDTIEDHRER - IR SRR T )
i EANTREZ 2 ERIROLH E 700 7 4 LOIR
O I3 '+ Casareto Beatriz' « #HIL $h—FR >+ S5 s (' BRRAK - AERIE, TR LIER - BB
RO HAELHH Rapaza viridis DERIPNZ T 5 Tetraselmis sp. D SERA 7 S5
CFULIT '« bl St - YHIRS el - AL b — - C AR TK, EBHE PR, fE Eas)
WHERNKD S s - € afliziliftd MA@ 7074 AL Ezhonran 7 4 UGH
OPUAA I AL B T T B R - IR KR B R (CRETR, S &0, i
iR, ‘HEIFELK, JAMSTEC, ¢ =HEK)
Hatena arenicola 12351F % PEILAAR DI Y jA A & il r 286k X O Mg
CUPR BOR - A H fEEE GRBEK - AEmBEER)
PGl D HOCRHE
NLFEE (7 RNV BAliBHFE AL
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RERSIIN OISR S B EY, RHICERTE TR O SR DBIFRIC O W T — hi E O RHADI LSRG BHEIE 7 0

B (ERA BT - AR AT L, EIRTK - N4 F - AL - JEHAA F)

- EE b

PB31
77 L5D—-BELT—
OS5I OE D AR K R A P sk B T (BB RE SR, B R BAE)
PB33 Er HiTENT ST /232 5 Y 7 Microcystis aeruginosa 7 )V —7 G BRD 7 ) LRt
CLIET ISR - SR TS 7 T M - R G - B B - T B i R ESTERBERESEAT, 25K - B -
B, SHIK - AMEREL HBRK - T4%)
PB35 Cyanothece sp.Viet Nam 01 & Cyanothece sp. PCC7822 D& @it & 4w Was Pk o bl
ORI R - B LoD - I A - Kb & - HII Ak (BBFHEK - W)
PB37 [EBtS i Nostoc commune (47 57%) D4R
OWCAR IR B Foddk > - I TR -
PB39 HEWIERRZGTHL 7 /N2 TV 7Kk B LRk
CNH FA - EH T - PR RS (BHREELAE)
PB41 SRS HICET 5L —27 24 K FO/EWMHHRA
O S R W T2 AR R T M e 2 B Y CBOK - B - ARARBE, 2HIIUK - ABES,
PHEEEAKR Y Y = T L, AL E T uY =X, SHER)
PB43 SGEWIENI 77~ 7 b v DEHERDE & Z OIS
OB AT - kG BT W RLZ T R s - DL A - R BT - DA AR - s e - Sl e
O A TR il T (AR - B, P BARRBEIEOREE, BT, ¢ BIUCE R GOE AR ARG, O B
AR, © ARIBRE ML, T ESZIREIT)
14:30 - 15:45 [BEFER

Azi5 (5R 151 BE)

B&I1E (4K 141 =)

14:30

14:45

15:00

15:15

15:30

A14 BT B HETERCE 7 OBk TE ~FDE - BB
W2 & RS D LRI R T~
Ok T & RE TET AN 27 (i
R - B - BREERLE, PALimE AR - d)ik)
A15 N =7 DL v AR BV 2 R R 2 bk
& Fl e R
O 1 R b K LA s R (R
ALK - Bt - SR, 2 ALK - BE - ZERIRER)

A16 ZHREEY A 7 X7 S QIR R &R
it
SET JERD - A FEh 2 - BYEH s - O i (S
FUK » B - AEIRIE, P RRIRIRNEK - A,
HIK - )

A17 552 Z 8% T I 7Y OMMESIT OV T
D%
CHY ET  RETET - AN £ (R - i ®)

A18 tun /)t F 7Y ORE ERIIHT B BER
RFEWI N — v D
ORTT BEARER "« 1A 3 2 S HERL° Bk - Bt
B, CEESCERA - 3K, CEEIK - BiFR)

B14 705527 =F VEIZBT 5 HMEIC & 285175
BH7azr740
OB FIBS ' B 2 T A (R - B
AR, SN - A BBER)
B15 TEfkil % @it L 72 iR i o S5 B R I B
\F 3 EGT Dftiri
OfNR ALY ARiE #hE] 2 SORRE - A v BREE,
THIR - BHERY )
B16 LR 2 > 78l Prototheca J& 2 fliD MEfa S5k 4
7 ) h DR
K EBE . EEE . B BRRC . KAE Bith
OO AEAY (UK - B A BB, CEEINE -
BRC - JCM, *BfF - CLST - DGT, 4 #ilk - £y
BBIR)
B17 BRIV A IS IC BT B 1%RE
ORI HEHE !+ Stefan Zauner?, - Uwe Maier” + Daniel Moog3 .
John M. Archibald® - Andrew J. Roger® + 25 (1] /%8t - £ H

flt—pg° - = EHE - R #hEl (P BUKBE 2 Philipps
Univ, *Dalhousie Univ., * BUEUAZEA, S SRk

B18 Rhopalodia BHEBAMALN I A D LLE T ) 2 IRWT
Orfrly sER - fREE HiE Y (CERBEK - BRI
V=, THIK - EmBEER)

15:50 - 16:50 XFA4FEIEEES "Where Do We Come From? What Are We? Where Are We Going?

A South Seas view of diatom species.

(B &%)

Prof. David G. Mann (Royal Botanic Garden Edinburgh and IRTA Sant Carles de La Répita, Spain)

17:00-18:00 ¥ (B £1%)

18:30 —

B (FE1R XAEYZILIK—I)

20:45



3R 20H (H) FrinaR

9:00 - 12:05

HSRFER
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Azi5 (5K 151 BE)

B&im (45 141 BE)

9:00 A19 Ulva partita /7’ 7 L DO MEHEFF SRR H 23857 B19 X2 — oL BtaFE bz TsL &
EZDRBINRY— ORI R IR B Sl W R Bt
OREAR BRI R - R B R A2 T 2200 - BBk 8 - MRS Mt © (CAESR TR, P E
SO T Eh T - SR AT Y e ey EEAT (B D3, LA, CRBRIFFR, AR, CHFR)
HOK -« Bt « BifEik, 2ISPS - PD, 3 #iok - AdnBabs, ¢
RIREK - KEE)
9:15 A20 AT TH/ VICHONE 7RI 7S ADMNT  B20 AT OT 4 A M%7 a0 7 4 )V orilH
OWFJE Ml e EA B - SER MR i & BEREEUH I [ 2=l gk 7 7 a —F
70 (VHOK - BiAEBR, ASPS - PD, MK - difn ORI WAL ALl B 7 S e - A - RR
B, ALK - W) ("HiBA - ABES, TR - BREIREW, SR b
LB, X E0T)
9:30 A21 YRR 2 274 /7 V) (Ulva prolifera) D815 -% B21 MV-Chl b %243 5 5%k Prochlorococcus D¥EH,
Mz B 2 KiEDE OV SR Tl AR 2 - Pl ERSE 2 BT S
NI - R FEfh (IR - W) PEA DL N E T B S A B AV IE
FECHIK - - TR, CENBREIIZEA, Rl
KEFERZBE - A - B, o BK - RadE, °
rYLk - ARl CHIIOK - RGBT
9:45  A22 7 A 2JBIR T ¥ H Microcystis aeruginosa DY UKIEIE B22 711 7 4 )L e % 15'-OH-lactone Chl a ¥ 7z 1
D7) LI Chlide a ?
ORI MEEE 'R K (IMOK - R BREE, P UK OFCHT K- e DR - fhE RS m R B
A RERD) AR IESE (CHIEK - WE T, P 2oa 7 4 Lt
JERT, CHUKBE - AIRIBED)

10:00 A23 RNA-seq IZ X 218 7 h & 2 (Sargassum horneri)y B23 7 un 7 4 )LD

DH LR R DR ORI BB " - AV &R - I KES ' M IE - K
ORI ik e M BLSE e R k2 B g OB B BN N B B S e
AR NG SCHE (R - HERE, CETRR - B E - Wl M VAR B CHBER - R T
B, CHTEN - R, CILAveE - A b, P GHRLA - RABTIHRE, R -

NI - BREE, IR - A BREE, O EIBREINIEAT)

10:15  A24 R —%4 ¥ —IZ K % transcriptome 7 —% %  B24 I3 SRR O EAFHE)ITIZOWT

H\ 73D secretome fEHT ORI A - O (RIfTK - BT
OLEPN B e Lo R eI v (R - BIFTEER,
PBRBIRE, e - NHEE)

10:30-10:35 {K##

10:35  A25 REIBJHIC BT 2 ECMEGR / -0 £ gk B25 13Dy ) &L 2Dk
12T OIS ORI S - BTE Hit - K BFET - R EAT (i

OBIFT MM 2 - Sarah P. Otto” (' ¥EAHREINESEE, *The MBLARAT R AR VP ) Sy 7 A2 =y 1)
University of British Columbia)

10:50 A26 New additions to the seaweed flora of Japan: B26 StV v F 2 5MZRMEMIEZR AT Y — DB
Hydroclathrus stephanosorus and H. tumulis WEICBT 57 2 F v DIRTEDELDBILE
(Scytosiphonaceae, Phaeophyceae) OB VoA ARK R AL E Y AR =0

©Wilfred John E. Santiafiez + Kazuhiro Kogame (Graduate ANt G O Nt —E2 T - K% Kl 2 HEEARE - H
School of Science, Hokkaido Univ.) AR, THIFA - A= 2 —o b, CERK - K
R, KB - HEARRE, k- Ak, CIREA-
Hiffit v & — - AR BMAE 2 v 5 —, TIEK-
e, SHREA - BT
11:05 A27 Systematic study of Membranoptera (Ceramiales, B27 YV ¥ F 2 58 Aplanochytrium DH:ih & DEF

Rhodophyta) from the Northeastern Pacific
©Jeffery R. Hughey', Max H. Hommersand?, Paul W.
Gabrielson?, Kathy Ann Miller®, Timothy Fuller' (' Hartnell
College, > University of North Carolina at Chapel Hill, * University
of California at Berkeley)

ERICEA S5
WA VET KSR (A - B - AAERE,
DHIEEA BT - kg, O IEEA - A2 2 — )
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11:20 A28 #B# Y 7H7 F ARG T-ZHAMEN EEL B28 REUINICH 7 2 EHIEHEICIE YW E 4L

NV DSTRD R A DU B AT
OJNNHE s e BEW I e s BN ORK F AL R E T R RETEIR R, 2 KR
Klochkova® - K.A. Miller* + S. Lindstrom® (' #i 7 K - W KHE)

Wi, 2 FEEE4E 3 Kamchatka State Technical Univ,, * Univ.
Berkley, ° Univ. British Columbi)

11:35  A29 KELEHID R GEHIBL A I fRpT B29 X 2 A AIZ X % Karenia mikimotoi ® H I $hE%
OFH B AR S W FT N 3 ek BhizonT
Bt (BEK 5L 79 A4 VR, THEK - 4 OV AR R fesT e A e N~
HERIT) A =kt (R, 2R KIEEY K IEE e v 5 —,

SEKBEER, 4 AR th kAT
11:50 A30 EXIAVIEIBYLHBANE7? cu®r% B30 £ A—Y %4 b XA —%—%H\7E KWl Karenia

O 7 7B Db e R O it e mikimotoi O YEAINABH
Obr B - HH R - A A (HALZTFR - B) OpbHL AT e AR 27l WA (K WU KT,

O R L M PPN )

12:05-13:20 JEfRA
12:20- 1320 FE¥I7—svav7 | WEBEHMFEEOENTRE EDOIC) (A RIF)

3H20H (H) F#&Dik
13:20- 1420 RAY—HK (BHES)
PA £15% (8 BERRK—IL)

PA02 DFEREICE T B ERIYI D S RRYEM A
Ol BRT- - PHRE SEAE - BH R (BRDOKRKTRE)

PAO4 L3 7 — BEAR DRI TR SN HABIPERLEE Yoshizakia indopacifica 122\ >T
Ol Akt - AR ESE S (VENIRHE, 2 SRS i R BRI RS

PA06 HAERLH R YA/ VIcEEND TH XL D, DIrEAIE
OG- IR 2 BE BE 2 (UK - B - B, UK - B - )

PA08 IZRLICIS T B4 7R 7 DA & ik
HEE R (B RIESTARMSUL T A 73 —)

PA10 HAELA—R 7Y 7 oREINL MR v o 7 EBOPMOILIE, B, o8
O 111 FEfR ' - Michelle T. Casanova® « Kenneth G. Karol® « fIE 45 * « Bl 9853 ° « BRI A58« JIFE o 7 (CRK - B -+ B,
2 Royal Botanic Gardens * Melbourne, >New York Botanical Garden, *WIJ, > RUEFURBREICRAM, © 4K - Bt - B, 77K - Wi
k)

PA12 RIS TREI NI A & A DM BT 25 T IRE DA
OFKFH BT 2« /OB BB+ A BRS04 - R R - BEEE AR B KA (CHRUERERSY: - Bt - AT,
2 HASHRMARINIZEE - DCL, SHRGBERY - Bt - 7 7 WFEE, okt - EiFEAEE)

PA14  HiRkBEM 7 > S F a)@ HAWIPEN Vaucheria piloboloides DETHRDL
OlIAR TEZ ' AR PR B M 55RO T 0 T Rt B B BN &M C (gkrf, 2hEE
SHEB T 7 /A, YHURAG, SRR v 4 —, SHERRAEEIR)

PA16 ZEfEEIY 07 DOF:
N AIE - SR R - [ RES CREGEER - Bt - 850

PA18 Codium fragile cultivation in Jindo, Jeollanamdo, Korea
©Jong-Ahm SHIN - Yeo Ho LIM + Man-Gu KANG - Su Yeon LIM (College of Fisheries and Ocean Sciences, Chonnam National
University, Korea)

PA20 T-SENURHHMBSEICIT 5 & b 229 DO FMIMITR R MR E MK 2 o 72 K %
O I - R KA REGTERY: - WHERI)

PA22 Thermal and PAR effects on the photosynthesis of Eucheuma denticulatum and Kappaphycus striatus (Sacol strain)

cultivated in shallow bottom of Bali, Indonesia

ClIris Ann Borlongan' + Grevo S. Gerung® - Shigeo Kawaguchi® - Gregory N. Nishihara® - Ryuta Terada'(! Faculty of Fisheries,
Kagoshima University, 2 Institute for East China Sea Research, Graduate School of Fisheries Science and Environmental Studies,
Nagasaki University, 3Faculty of Agriculture, Kyushu University, *Faculty of Fisheries and Marine Science, Sam Ratulangi University,
Indonesia)

PA24 Pyropia growth and its aquafarm environment in Jangheung, Jeollanamdo, Korea
©Su Yeon LIM -+ © Man-Gu KANG - Uk JANG - Jeong-Ho LEE - Jong-Ahm SHIN (College of Fisheries and Ocean Sciences, Chonnam
National University, Korea)



PA26

PA28

PA30

PA32

PA34

PA36

PA38

PA40

PA42

45

WIAEED L BT 7= ) V) IERIBOEE LSRRI TEE DM
OfH A BTER ELE e YT BB 2 (OKORER, 2Lk )
JEREBIZBITE Y Y222 DNGHRITHT 56 EIRIEDmE
OFAA A ' - Gregory N.Nishihara® « FpH #A ' ('EEK - Ak, *EIEA - Bt - KB - B Fik)
R NIV D =k v 7 7 3 v O REE NI BV B RS
MBS R e OPIEE HHES ' /it —E2 e A IEW 7 A8 ERE S T B (VKRR - BB, 2NPO HAREHID D ER Y F 7 —
7, 3T NIKE)
B TT 2015 ARICHERR S 7K - RATERI L i 2 & D Lk
Ry FRE] - RIS S - FEE (L) ROt - R Ak (LUK - HE)
LI B T 2 BED KA 2 D &  YeEibE
O Mg S - Ay BRE - FEE (L) Aot - FER Ak (LLIALK - HE)
“BERR DR 5 a2 v 7 HEAICE ) 2 HHA KRR S DB
OfHR KHh e R A R SR G R I (kiR - KR, 2RSEE RN, 3 BRI
PR RIS 30 FDIE{LICRE S s fiZ b
CHEZS TR L AR R BEE e b BER  (VEDNZBREINE - e, 2dLKEE - HhERBRET)
HA A v E— LB 2 72 ZREE 7 ) X OB R RHHTE
OffiE By— "2« I BB W BT N R B ES BRI EARE T I B T R - KR I 2
BIER Jg- 2 - gl EATC (VBROFANY (BR), 2EERMOBL SHUK - BE - HitHE, 4 EIRARE)
7T AT BEMHRL v b DOREIHRE
CLEHH FREA - ZXBF AR (RIREK - BE - ZKBR)

PB&im (76171 BE)

PB02

PB04

PB06

PB08

PB10

PB12

PB14

PB16

PB18

PB20

PB22

PB24

PB26

PB28

PB30

PB32

PB34

Pseudanabaena JB\ZE T} 5 2-MIB EAEIE ORI OWT
Oib B - BTl BT (ERZRRA YRR )
Characterization of Black Band Disease (BBD) related cyanobacteria from Okinawa
© Philipus Uli Basa Hutabatat' + Nguyen Xuan Hoa' + Shoichiro Suda® (lGrad. Sch. Eng. Sci., Univ. Ryukyus, *Fac. Sci., Univ. Ryukyus )
Trentepohlia rigidula & T. monile (A 3 VEFRL, 74V EaM) OB ERG
ORGP EE KR BT B WA R - BEH SEAREY BE 30 (R BIRBREIGE T2, P RHE - Y,
TREK - B - B, T - SLEZEE)
HIGHIRE 2 7% 6 R S 7 BEEE A
CHt R e R B FEEE O (CAAEEREETE, CRHIRSIK, G HAMEER, M)
PUFBARTE S X A ¥ FIERTRIC B 1 2 BRI IC X 2 2B b P22 R e
CREH B VFr—F W - P a by y (LR - BAETS - HERERELARL)
PRI 30T B MBS D IR & A — B2 W7 BEED—ilA —
OMPEE S A% A B8 C IR - B - BOE, THIEK - BB
TARL 74 A% (BEMBNLEy 2 ZH) 1B % KIEZ D 20 ERIREERIZ R O M2 bt
O FHA " e B ' - R R R ST BRI AR (BT R RO TE R, T IRBOR A Rl
PRy 2 ZAEETFNEMD~NTOY Y v 7 ROFES Y v ZI2ET 5 MID F— 0 Jfiftt
Ol HEES - SRR T - AR R - B A58 CREUK - BeRE - 4:)
A novel family of cell wall protein involved in biogenesis of cellulosic thecal plates in dinoflagellate
“Kwok A.C.M. + Chan W.S. - Yuan W. - Wong J.T.Y. (Division of Life Science, The Hong Kong University of Science and
Technology, Clear Water Bay, Kowloon, Hong Kong SAR)
¥ ITS SR ERNT I HE D < HAGT DG e Y~ 2 3 4 s O RS AL
ORI A+ RS RS - L AR - AZJR B - (LT RS <RIk IEfR (BSZBRISETERT)
AR NIC 31T 5 Mg B D Bl 0 A
OEE A SO R (K - B2ERE - BRI, PRk - BEERESERE - ARRE)
TRA RN Euglena gracilis DYeEICBEE L 72 /IlEN Y Y — AW DI L F 27 A
ORlEy BAE AL HEE Y CREHETR, TS E 0
EEEWD & RIS 7 UL AERRE R Cyclotrichium spp. 12D\VT
OfRE 5T MR 2R (CRIEANA A RN A A R, PRI
27V 7 ¥ Guillardia theta DTERk 72 & SR SERIRINNC X 2 5y KRS O i)
ORI 52 - BT . GRIGHE - HIIER)
BEAT DD DOMHNE A F — 7D A & ElsEsIc S H L =B Dby
CIREF AT - AR (RO BE - ABR, CTHUEEK - A da)
PIRRILA S BT CHERR S iR D A5 (Bl
O EE e WTO R (REERETTE Y & — PEHEOKBERZERT, PKEER AT v & — Ll X K PERFSEAT)
7 ) 232 5 V) 7 Synechocystis sp. PCC 6803 D V) [k A2 B bk % H v 7= & Fiif B RE o fif i
OFEH AN ST BT LT B A E v SARE i e PRI RE T AR e (SRR A R
2JST, CREST)
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PB36

PB38

PB40

PB42

PB44

Bt £ OVERRER 3 5 B8 Chlamydomonas sp. DL ERiME & A 4 N EROFHE

Ofimly e Rl B P (CREFETOR, P& &8,

QUATIPN)

BHESE Arthrospira (ZENLY F) Oflix ORI T 5, BFSHED BIBEIE D %M

Ff Rk (riRbe - i)

¥ffi 1-deoxy-D-xylulose 5-phosphate synthases 88112 X % Synechocystis sp. PCC 6803 DA ) 7L /7 £ FA:FEDR]IH

CFEM RIS - R i - PR IR (SRS ERAEER)

RSREMESERE L 2> 3 Y olRBRIR 7e 7 74 ) v 0
ORI AT - OV T R e R B IR (IR - ABES, PEEIERAIR D VY —> T 4)

NBRP H8 — SR EHY) v — A DI - f1F - Befit—
2o SEP R Pl W A R e N A Y (VESZERBERFZEAT, 2R

ORIl TR R SEE I

BEEIBE Y § —, SHBPRAAEMERIIR, ¢ MHEREBADTER)

14:30 — 15:45/16:00 CISHFETR

A% (5R 151 BE)

B&IE (4K 141 =)

14:30

14:45

15:00

15:15

15:30

15:45

A31

A32

A33

A34

A35

A36

HEL R —0 7 WMo % 2 KB BT 5 ki
W7o b B
O R - B JRE - A HET 2 B .
Mm% (sAbKEE, 2 A6AKHT)
WRRKERBINORISEIHIEZ D500
OB R A5 —KEF ' - d3HH 2205 - B BE2 - HhO 2
("R, 2RIER)

Pk s gt ia o B iE i X 2 B a XY
T 7 DYHEDEIIZ BT B HE
i e I Sl el R o [ B S oY = 4
w4+ FIH {fEf * - Gregory N. Nishihara® (' K - i - /K,
2R A v b B, T R EBETRS, AR - T,
SRIGK - Bt - KER - B F i)

APOE K %2 T 7- 358 Ishige okamurae D
FeReE o P
BN TS N 2 i 2= O | R o = i IR S |
Bkt (AR - B - L, PRSERER A Vb - kR,
FA ST R)
FABANT T LFRY YBEM KD REZERM
12 & 253K~ 7 Y Gelidium elegans D13l
R Y = SR 2 S R = O R oy = i IR S |
AR P R AR - T, PRPRER X Vb
M, O LT EET)

A European perspective on seaweed uses: historical,
present and future
Jessica Adams (Institute of Biological, Environmental and

Rural Sciences (IBERS), Aberystwyth University)

B31 % Mll# M Arthrospira platensis 7% JH\>7- 7 )V A Y 1

RIS X 5 COo. M7 a2
OLLIFH S48 1B IR ool R T R 2 (AR -
I, 2AlffiARE: - T)

B32 Nostoc )5 v DA 2aARY VT I

(MAA) A/ BGEIS T O LT
OPA B - MR 2 F S - A ekt (4
WK 4 - Al - BN A, 2 HRR - 7
LR, SRR - N4 F, YR BT - AR
“/X?‘L\)

B33 [EBES v ¥ Nostoc commune HIEDPiBl< 4 a2 AR

Y VEET 2 BFEER O i
A 7RI R - P - B0 R - A
B (R - BRI AT B
A AT, 2 QIR « PRSI > 5 — - 7/ 1
FERERRTAYIF, ° GO - FIAARKYE - FIRS 27 4
My AT L)

B34 24X /)Y (Aphanothece sacrum) 43 HERR DR

WkFPE & RS2 B8 2 PE RE O fIRT
ORISR Bz e e ERE 2. W BRI
B R e Rk B (ARSI - WERE, BRI -
Babs SJBESaA - 2 F U TAY A TV R)

B35 A A UHTHEEINSEIulL TDA L NVERE S

bay FY 7 LERKDE—F 77—
ORH - 12 F R ELAR - LR AT 2 R s B
IRER B3« SR &7 ey AT P CHEUK - BE
WA - Sedikdy, 2JST-CREST, SHimtA - B - #7
THIE - A — 3 7 AR v —)
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ASRERES

A0 °J\F A - AR ATRCHE - FUEE BER - fEAOK R - R
Kt : “PERRICBT S 1822y 78X L7 F 7=
DETHAERT ]

SRR IIEIRGESSENIC R TOBARERTH 2
B, RUHETIZ 1L a2y 7727V EL EORIRE
FaL2Tws, 7, 1iEE~vay 7oBERIE, KEDR
FIZ X BEHNKREL, ZNHEEHYICHHET L LEL
55, 22T, ZhoDMHAERFGRZHET2HWNT, 14
hear 7 LX Y ATHF Y DEIEERY 2 KEINICHHE
L7,

HFREAIRO NI L 72 AR TIZKE 10 ~ 15 m 2
EFTeary7oLEBRAONS, ZOHEOKES6 9, 12
m CEEWEHT) o8 WwT, 201543~ 12 A A 114,
50 cm TN DHFESE%E 3 AT MY B> 72, 7, ZD
B CHER R E 22X 7 259 %7 = (4% 50 ~ 80 mm)
2R 15 R L 72,

vavy7oEERIZ3I AL, BRIk kot,
RABGREIZ, KE6 9, 12m DJHEIZ, 38, 19, 05 kg dw
m? ThHhor, 10 HPBRIZAKEE S HAFREIZHAL, 12 H
WK ERmT~vay 7B Lok, ~av 7 14
K- DERIBZKTICRALE LD, KES3, 6m»22gdw
T/AE 12m TlE 14gdw TH > 7=,

X LTIV _0H AL (FEFIRERHEAER *100)
1%, KiE6, OmTEL, vofilichs6~THITIX
20% # B A T, —7J, AKEI12m T, FEPIC 16~ 19%
THh o7, MLBENEYIE, KE6m TIEHEIZ80% DL s
2av 7 THoD, KE9, 12mTlE~ay 7T UNDTEE
K 6m X h % L =,

UKWt - BALKHT)
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DA FESI DR AFEEE RS BT, A v AR
WIEREZ RO 2 & TR TR ORBER E 2 h g5 &
ZZ 6T,

(ZEKBE - £9ER)

BO1 “¥fi A3 - HIR S54 1 - Vs KA S - A ST -
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BEOR, MEREDR) M2, AECIZMEHER RO REIC
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B04 © Sohail Keegan Pinto' - Ryuta Terada® + Takeo Horiguchi® : A
novel benthic Heterocapsa species, closely related to Heterocapsa
pseudotriquetra

The genus Heterocapsa is a small group of thecate dinoflagellates

of economic and ecological significance, as some species cause
red tides and shellfish mortality. Currently there are 19 recognised
species, of which only one, H. psammophila, is benthic in habitat.
In this work, we describe a novel benthic species of Heterocapsa,
isolated from the sea floor off Mageshima island at a depth of 35
m. The thecal plate arrangement and body scale morphology are
typical for the genus Heterocapsa. The novel species possesses
characteristics similar to H. psedotriquetra. The cells are ovoid
in shape, with the hemispherical epitheca slightly larger than the
conical hypotheca. The cingulum is slightly below the equatorial
plane. The nucleus is situated in the epitheca, while the pyrenoid
is situated in the hypotheca close to the cingulum. The pyrenoid
matrix is invaginated by tubular cytoplasm. The body scales have
a morphology similar to that of H. pseudotriquetra. Pair-Wise
Distance analysis of the ITS DNA sequences indicated that it is
sufficiently distant from H. pseudotriquetra to support it being
classified as a novel species.
('Department of Natural History Sciences, Graduate School of
Science, Hokkaido University, * Faculty of Fisheries, Kagoshima
University, *Department of Biology, Faculty of Science, Hokkaido
University)
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BRETLZIETT) =V ¥4 F2BRT S, @wEOMFIC
X0, HEEBHICNETIRHETETIZZV -84 FOR
APMEMEZBLCHREINTED, 22Tl FI 749 (U
ohnoi) &7 F 7 A (U. pertusa) O 2FEBPHEHEIN T3,
ZOMEWKZFXRS TR THET 2857 Cl2 97% DLk
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BA51Z self-thinning & FEIX N, MHREICE WTHHME - mYE4
T RO TIACHESIN TS, SEEFNE - 2
fRE (ABRE) oY XHEICEWTEH 1A 1 4RI
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B05 ©Mahmutjan Dawut' « Stuart D. Sym? + Shoichiro Suda’ *
Takeo Horiguchi’ : Morphology and phylogeny of a new tidal
pool dinoflagellate Bysmatrum sp. from South Africa

A new species of the genus Bysmatrum was isolated from tidal

pool samples originating from Cape Vidal, South Africa. This new
species was investigated by light and scanning electron microscopy,
and its phylogenetic affinities analysed using molecular data. Cells
are pentagonal in ventral view, 25-45 pm long and 20-42.5 ym
wide and dorsoventrally only slightly flattened. The epitheca, in
the apical view is almost circular with a ventral depression. Plate
tabulation (Po, X, 4', 3a, 7", 6¢, 4s, 5", 2"") is typical for this genus.
The intercalary plates 2a and 3a of the epitheca are separated by
the direct connection between plates 3' and 4". The thecal plates
are perforated by pores and ornamented with linearly arranged
depressions. This new species differs from the five other known
species of the genus Bysmatrum in morphology (e.g. the shape of
the apical plate 1') and occupies an isolated position in phylogenetic
trees inferred by analysis of its molecular data.
(" Graduate School of Science, Hokkaido University, > School
of Animal, Plant and Environmental Sciences, University of the
Witwatersrand, ° Faculty of Science, University of Ryukyus, * Faculty
of Science, Hokkaido University)

B06 ©Rabindra Thakur * Takashi Shiratori + Ken-ichiro Ishida :
Multi-gene phylogeny of heterotrophic heterokonts

Heterokonta is one of the diverse eukaryotic assemblages.
This group consists of diverse organisms ranging from small
unicellular algae like diatoms (Bacilliophyceae), Crysophyceans,
and Raphidophyceans to multicellular giant kelps (brown
seaweeds). Similarly, this group is also comprised of diverse
range of heterotrophic protists. Their diversity lies in their
morphology, habitats and mode of nutrition. Single gene (rRNA
gene) phylogentic approaches succeeded to separate them into
several distinct groups (e.g. Bikosea, Placididea, Opalomonadea,
Labyrintulea, and Platysulcus). However, the single gene analyses
had not been resolved the phylogenetic relationship of each group
because of the insufficient phylogenetic signals.

To resolve the phylogenetic relationship of heterotrophic
heterokonts, we performed multi-gene phylogeny with newly
sequenced mRNAs of three distinct lineages by high throughput
sequencing. Cultures for our study were Incisomonas marina, a
newly established culture of novel lineage of unidentified Marine
Stramenopiles (MAST-6), and a recently reported heterotrophic
flagellate Platysulcus tardus were newly used for our study. We
conducted a large-scale molecular phylogenetic analysis using
more than 100 genes. Our multi-gene phylogenetic tree clearly
resolved the phylogenetic relationships within the deep branching
of heterotrophic heterokonts. Based on the resolved relationship, we
discussed the early evolution of heterotrophic heterokonts.
(University of Tsukuba, Life and Environmenral Sciences)
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HIER/AME, 12 AR KEZ R L7z, 612, 75T
10 Hici/ME, 1 HicRAREZ TR L 72,

(CRIREK - Bt - KER, CEEREK - K, CRFEK - BE - KB -
B Jiffk)

A10 OFFH A - P58 5L ' - Gregory N. Nishihara® : JffiiAH
DIAENE TH S N 5 HRMEFD R P L RIBEFITDOWBT

RO YA RIS B 2 LR IR I X > TEMES
B, BT E LN EHEENOREIZA L ALERD, £F
FHESHIEDHERIZ D Z D 9 5, ZDXH) AL RITHEM
THAEET, HBEDEEATFLATHEIEBHMSNT VS
2, WEETOMRIE TS L AR\, HEHE S DRIT DT
22T, RO YA ISR 2 Kt R R oIz HlE §
% Z LT, AR RE R BRECHARBOMESE IO WTH
HLTE R, S, —HOMEDOTTH S N7 ERREIC
N2 R ML ABRIZOWTHNT 5,

TR AFKEIO M EFTOWENICETT 50, KK
5 m BUEROEFTICIIIR ER sz, FFrd & T F CElt
THEEICB T, E£FH ERY S TRICH I THEEFIEE
(Pesn) ZHEHEHNTAKPHIE U 22555, AKE 10 m DUETIEE
wW—J7, AH ERATEOMEETIZEL (ETN L, Kbok
BRI HE2 S HE A L 28T 225, IERRFORA
HENEWE L IZRS v, WANCET T3 Y vy ARk Y
77 MR EOKBHIETIE, P lZHBHBEEZEL, F
FRIRFICIRAR & 22 o 72, EHOR TR A et B 2 il RS U 725
B OB ONGETIE, O 2MET L THELEICHET
205, WM ELNOLEENENIHEI N, $/, £BHI
%ﬁ&ﬂ({ﬂbﬁfbi Dpsiy ﬁ‘{&F L7 113%%“@ £3) , 10°C ﬂi{%t{: bl
O){&ﬂ({ﬂ?lfgi (I)PSII ﬁ’ﬁﬁ%hﬁ{&? L, TQFEﬁ C: %) Efg L 7;7]”) f:o
D k) RBIRIIEE FEY TR S 1 5 chilling stress 12 & { H
PMLTw3 EEZ SN,

(EER - K, TRK - B - KER - BRI FiER )
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BO09 “Fgi% AL '+ A fE—EE 2 - il 7 LA A Dt
HE A B EM O RE I

HEEoOR ERE, WcEET 2 mBEIILEMEINT
WEH, ZoOHRTHERICBEL TIRIEEAERENL Y, 5
B, HERZFBEBEOHRHKICERL TV EY LT XL
Pinguiphaedusa platydera D% FIZHEEPEEL T30 %%
RL7, ZoBEEICOWTIBERLZE L OV 12 fifEn %
T R 2 T 5 72D T, ZORRZMET 5,

AEIZY LAY XN FICHIRTIZ > ViERTE 3
o<y PR Tnl, EEIREZ 520 um 1 ED W
VO G~ MEFEOMIED S 22 b, RN IZRINET
H B3, MR DS 12 TAMA A Ml 2 TR L <
W7e, E AR OMKE, U LIS 2RI &
STz, MR - R TR D IERE % 1 1H
Ho Tz, Ao 18S rRNA EIE T D HEIEHIF % e L,
DT REENZIT o/ & 25, KEgE 74yl 7 45 HE
v¥be bRHIE TN, Z2ORTHEMERIRNEZIERT 5
Pirula salina %° Dilabifilum spp. 12 X > TR I 5377 L
— F LR TER T 2 LR ENT, FEBME, BE
B C R 2 M) S AREE ZIIEEOX VA D5
LML - BFEENRD SN, TN DELERERIE, FiRE
FEY LN Y XN DEEREEIZIZR—D 18S rRNA & {5 T
HEiH % o LRI N,

AFERIFEAITABREE ) RFRLIEE BickEEF T 258
R, WEBZ, DTRHBIRTORELS, FiHoETH B
tEZond, 5%, ZOEMEMERCIEE R L TH
HetEd 2 LI, AN A DORMREN L LD R
EDBREHES TV E Y,

("FIMEK - BE - EABREE, CHIOK - AaBRELR)

B10 Ol A Hi' - W FH 7. B BT oA
Stichococcus 3 RICA S N5 2 RABBEOGME 7 I ) 4
S0 8 vy U ERT

MU RS TEM A T 2 ) B Stichococcus DFRIZ AL, LIE
U EHAEDSE 7 o 7 R RIE 2 RS %, AIFZETlX, Stichococcus sp.
Handa-1755a #§, Stichococcus bacillaris Handa-786x B, Stichococcus
bacillaris NIES-529 ¥R D B 21T > 72,

1755a RIS AN 1 258 U CHAIIE O % %7243, 529 #RIEH IRIR
R & BRI NRAE L 7z, 786x BRI ESEREINIC, B~ 1f o 4
MeASE 7 o 72 R IRIE R TER L 7228, @RI I IR g IC R - 7,
3HERICKT LT, ConA OHIYEL 7 F v etafTol & 2 A, 1755akk
ZHOEOMBIZE I NIe o 7208, T86x Bk & 529 BRIZ Ay AL & SR RE D
AT RS I R R 2 OB B S Nt 2 2T 786x FRE & 529 #R D
SRfklcey ) o - AL 72 £ 25, Witk e bICHIEN
T L7, RREBICIZED o7, Ricekea AL L X7 b
V7 — X% AT E 2 A, T86x HRIZRIREDIT AL L, BN
R LE o728, 529 BRICIZBA LD e o Pz, XTI F VDT TH
LT IEI AT VYR EICNT BHOGTUA T, 786x
D HCHtlEAN & SRRk OMBBE S IR RIVEOE» B Sk,
fEHR, SRIRBTEE X Stichococcus DFF E ENTE7-, L L,
KR DBIEAERD S, SHKRBERD L  AlE—2>Tld % wilgElk
DR I N, 786x BRD RIRMAIE, EHETEIH I —RFIz L 2> R
LawZ e, BRUMIZE 2 Ar S, MEMEEEicizRs 5+
VIRAMEboTED, HENIILHVwEEZI NS, N, &
IR DMEEZE I NS 529 HRIZ & D SRE A MERE O L < 2035 2
EFREINDG, ToZLiF, FREZBKT 5 Prasiola & TR
BTHLILLELLFAT S,
('HEX - BARIE, R B RBREIME S, P HUK - Bt - HiEER -
Sevk )
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A1 OPEE IRFE T AR OKER - SR SRR I G -
JBE S1HB 2 - Gregory N. Nishihara® « S5 #A 't 7/ Y #&hl
IZB ) D28 L B TR G PEIC 5 2 5 3%

T/ V)N, EEMEGHEEMC X o> TREAC R ED Y
A7 BEIE L, BEL BN L hot, BMBYLT
X, HEE 1y AREOWBREN I T L 528, §E - i
YA TR DIRRES, Rt O RIE ORI OW»TIZH
ST, AR T, SILVAREHT 7 aw 7 4 VAOEHIE
% (PAM %) 2w, B TETONEERIEED 2%
B3 tz2HMNE LT,

MEHZ X, B EEHAERE Y v 5 —I12 8\ CREET
ZIFoTW3F 5929 ) HEifhfE (B 55) 2Hw
7o ARIEEOHIE ICIZ PAM 7 Vv, U2 M ic BT
ZImRARETICEE (Fv/Fm) Z#HIE L7, HEX, BHEEOWHE
Bz TR, B TR, AEHfgsEic o wTznFiar-o
72

W o FvFm 12 G KBEDE T ICHEWIRLIETL, &
30% D& /KE T Fv/Fm 1 0.1 Bifg £ TR T L 72, WEfRE
D/ VD Fv/Fm 34 HBIIC X > TR, 58 LW
KR 0.1 Wiitg 2 MERr L Tz, RIS THREZIT) &, EHD
WA UEEEIZAE LIRD 7223, WIS EL K alcon
THEY 7 ) oEERBICEVWER S N, 7, HEEEM
HA O Fv/Fm 12 FEFRE O Fv/Fm E R —3 L, Sz xR
TR Lo, THODI EDRS, EEAD Fv/Fm 1352
M BEHUREECTE LK T35, AdMmENE2ET5 2
EWRBEINT, T, HEOT </ ) B TOWBIARKT
13 Fv/Fm OE 2 FENR S N 328, Z 0l LOBHERET
1 [AE DS I B U B HfREME S E 2 S T,
(BER-K, *ERAWHKIRE, BB KB -BEHE Fifftk)

A12 OV A - AR RS T RV 2R BE A e i
- el REAT - R R— ' R A ey e HIDE T
5% ¥ F 7€ A7 Cladosiphon okamuranus D7 ) LfHPT

IR O P CIEICR LT LW L — 7L E 2 5
nNTEH, WMEEBNT 24 EINEIROERROEE LR
HETHL, L oMM, THEEREZEATED,
BRI EETH B, L LAds, ZOEEMICL 2D
o T I T A EBENARIZR SN D L FEL
W,

AR TIIEEICOEIND T X7 OEFHEMTHY 1970 ££4X,
ICHENZ NS & L bIT, BHEWEAIITbON, BEDZRED
Hilft, HEIN T3, RIFFETIX, BEM>- T~y EHIC
B3 354 X+ 7€ X7 (Cladosiphon okamuranus) DAL/
LG R B ko, HEEREIN A X+ 7 EX 7 OBIR
&7 & DNA %, MR & BIRIED 5 RNA 2 202 it
L, Ilumina Miseq X QX Hiseq IZ2 T =7 v A% B ko7,
B5NEZDNAY — FO Kmer f@HTICE D7 2 294 RiF
154 Mb EH#EES N, 7Ry 7Nk DESRELGIZ 173
Mb CTH o7, 72 RNA-seq DiER%= b L IEETTFHIZE
Zhol, INSDOMTORERDS, X+ 7T I31EE
ORI YT Y7 ) D EFFO TS T LR
Ite, ARG R v 5 — 2 5k
Rz}, HEIfTbn b0 TH 3,

(" MRERRERMT R AR E ) v ) Sy 7 A=y b, P
TR KRR ZEDNA o= v v e sy ay)

B11 O R - Bl A - B R - B &8 - A
Je—EB° : Hipapost % U5 3 2 1 diatotepum D% Bk
&SRR

EEoMEeETHh R IIEBETTE 03, 2L T,
W2 BT E § 2 HHEJE “diatotepum” DIFAE X, % DEE
> o ME R E L TRESINTEL, LIL, 2D
EERFEICOW T, A% <, Bignsd
SHLITIN TR, RIETIE, ZHRAHEED?S
diatotepum Z 2R L LT L, #im & OGN IR 2 1T
27z, ¥ 7z, diatotepum DRERIGE D THT b 1T\, 5B D
diatotepum WFFEIEBH D 72 & D ILRE# FEFL L 72,

20 J& 25 f o B 5 153 & 4172 diatotepum 12 1%, 7R D B
W35 % W3 2 5@ @ BT WfMs: (TEM) CHETFEEZR
THEAEDIEAE L 7=, 8125 L 7= diatotepum (3L %2 SLWR 9 2 /5
WEDBOLD (¥4 7 1), &ME KT 28 EbObD (¥
A4 72), Bz b D (4 73) IWHHETER, X
R R RIS (AFM) ICX DS L 7238862 & L TR &
Nz tho, gRNOMELZED 2 X ICHEEL TV
ERbh s, RO RBNIAD S, diatotepum DTERED %
BRAGIE, SDEEERIED © PIREEEHA L 9RO TEELSEL L
Ll EfEoTEL TR EEZ NS,

E7o, SURDHTORE, EFE, Wi, Y 5% diatotepum 2>
58 THH E #1172, Diatotepum |2 E 1} 3 EHDOHHE X, ¥
VRIBOEREIRTHLDTH, diatotepum HSEEEED
AR AREMAICB S L C W A A2 R T TH 5,
—H, AT HRNBIIIFEICEIVEELH L Z LRI N,

AIZEDFERIZ, HEFK diatotepum & L CE ED SN TE
RS DHEN, AN ETHE L2 TR THDTH S,
(CH2EK - Y, PR, CHEEK - BB

B12 “#KHF 451 ' - = Mi#K° - Jeremy R. Young’ - =i A
feRIAE SEC - BT fEEE © BB & ALERLR D & BE B P A
Braarudosphaera bigelowii D) 11 JKALEE

Braarudosphaera bigelowii O JKE i (R %) R) 1%
JBIRDOANLY A 2 oBRENTE D, —BNERAGEOA
KE#R (avyaVR) LR3EENRKE{ELZ->TWS, B
bigelowii DIGERIIMELINTE ST, V¥ Y ZDLIK
LEfRIZZNETAHTH - 72, AWHIEIC Xk B B. bigelowii
D SEM * TEM i D FER, Ry ) R ZRKT 5 H 04
L PDOBENR=VEEITL T 2 HEEOBIREE (pentalith-
substrate) DFEDHS o7, £V V) R ZREEK
T 50034 FOEDZNEFND, FEREIEEI KL %
SHDOMBE ALY A PR THLOBRINTWE I L, 2L
T, ZDHNYA MRIT & pentalith-substrate RIAID > 7 DA
ERHLTWBE I ERThoz, PLEDRERIZ, pentalith-
substrate 254 JKALICBES L T A A[EEME, T4b b, ARk
DI (A THEUTWwB I ERRBLTW 3,
SEM-EDS 3 Hr oS, Mg chaktdT2aya) 2ns
FED Mg L2 S ol LT, B. bigelowii ® X
VEYADSIIERED Mg B E N, ZofERIE, <
V&) ZADHIKALDHPEENTHELE TR B L v, Fx DI
FELFFL T3,

(‘Eark-3, *JAMSTEC-&41a 7#f, *UCL, * 9Kk,
EEHE - MiEE, Cduk - B



A13 “GAR RS - vk A - BT B - K Se— - ek K
171 2 €V X% Caulerpa lentillifera D% ) LB X RRA L5 )
2 DfEht

7 €V A ¥ Caulerpa lentillifera 1, 74V iEMIZET 5K
TIORFEETH 5, B Hi il O LI E 0> Wi 2 )A < 7
L, MRLICE L TIIRHERE LTEMIN, T3 7 ¥y
ELTHGREENT WS, BEEORETRENIRETH 323,
BIESMEPHRDBE I I D AEBICKRELREBLEL 2 2 20D
D, —RELE L EEEMPEEN TS,

AWl WREEWNEHE» S5 IN 7 EL XY
ZHWT, 2027 7 AMRGEEZT> T2, BEL ST L 7
DNA, RNA #% Illumina MiSeq ¥ X U8 HiSeq 2500 T — 7
VARV, ZN6DY—FEZNFNT YTV LTES
N DNAFHIE 5 A7) 7 b — ARSI ZEE LK R,
#4930 Mb OEMZAEYNICHRT 2 LHEM I N Bl 2572,
noDEHDL 1%, 7/ AP OIEEFBRICHY T 5 EE X
5%,

7, 7AVEMCRT 2 OEmEOLEICE, MENE
HRHzHoTwRERH LI LS, JELAIDA
57 ) WENTE S TIT o 72, Z OFER, 80 ML Eo 16S
DNA ELFIW R DS S, 20 o T3 BERR S 2 ok
T3 EMEINSEINDEREEFN TV, Lo, 7
L XY OAEREICE, B - EEEMORICRS T, %
BOBEMEY &R DNRTE T % B 2 L YIRIE AE A 23
FET 5 2 LRI N,
(FRRBMERMT R EBERE~ ) v 7 ) Sy VA2 =y )

A14OK/ T Ex ' BH T&H7 7 AR 8= @%ICB T
2 HEPERCE 7 0Bk ME ~ME - WIBRME T BG LD
Lhis fiEhT~

BT, MR sk EE I 2 o b o ([FE -
FIERR S ) &, BroadiEkEE D 2o b 0 (JE
FEY 23H 5, WIkE N 2RO, 2RKOWEEHEL,
ZNFNRI DR 5, TN ALE T 2 HiHEE 5 HEE
NEHE-STED, BOSHHNALE T 2 B HE ISME D oL
hrEEZSNTS, KETIE, WEME TNy
Exav7izont, rstIntE7 zcue v icwd
LT OROE Gk & BT %2, SEe 74 2w
TIENT %2 4T > 72,
INFTIBIEZRTo AN - BEEMFEAG T, HE
BB T23E7 cu ey 2 BT 2 L, (1) #E3E)) % H 9 il
BORBBAOMET T2 2 & TEIKEENED L, (2) Mg
DPIEHEALT 5 2 & TS 24 ki~ £ 24 L
2o X 51U, HIMEEOES) &3 LT, 3) BEEIE 7
O EYOREARICKIGL TRELEIMT S 2 £ T, Wik
HHOFEZIT> Tz, —J, WEMOKETF T, (1) i
WHEEOWAIZR S NS, Q) WAHETHE LR U ¥ — v iEH)
DHHEBICHERE I N, QU Y —VEHORE, #iHEoKE
BT, 7 2 u® v OREARICKIE L TRIBEIH
filickEJE L2, s DfERDP S, BEOTRTHE
JEREUICHGE L, MR BT 3, v zvero
BEARICKIG L TRtz KEBiise, 7zney
FICI D> THIAERT 3 2 2 ERBIRT I ENTEL,
(bipER - B - BREERRE, 2 AumERE - LA )
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B13 °¥ K E R - G H fE—EB: f55%¢ 7 X — N Paulinella
chromatophora |2 8} %8457 2R\ D fRIA

Paulinella chromatophora (%, 7V a7 22— 7 7
HiZET 2, EBEOKBRZ DO OERT A —"ThHs, #
BE, 50 KORGHOBF 2 SR ST 5, B3
RN TR S 1, Ml ~Z S i tg, M2
3o CEHIAEM 2> S O 2 KRB Ik A LTS5, #
WPHEIND, 2 LT, BORBENET 5 L RVERE
VBRI~ AE L, IR O — O S B~ T 5 2
ERTHoTwD, —J, HilsZLaRO b ca sy
DEDXIICBI 20000 > Ty, KEFETIE, P
chromatophora \Z B\ T, #RESE%Z & o il o 28 o
EDZA VT, EDL)BMTHPMTONLDrZH 5
MWIZTBTEZHNE L,

B Shafe 2 W L OIBEIR A L Tz, R oMlekkic
AR 2% MA &, BRI BEEE Y R T T 2 DTkt
L, #ORRER oM CldafizBNICBELTE D,
AT A>Tw 3 EEZ o, PEREEMZIZD L
CIFTERITHET LMo I3 #Hhlic Ao T8 D, #i
SRR R S 4, BRSBTS 7 v F LA TWw i,
BB DITE T L, KWK S 23EE I~ 58 42 12 ki L 72
fakz i, HaRBHIc A>Tk, Kidiiao i
HREL T, Fil~BEH L ZEROMEKIE, BRo&
B BRI DB I, oK ths EEZ N
7oo TOWFTTIZ, TN EDTEIL A NVAT F F 05FH
RAAEE) L Tua e,

(R - LR R)

B14 °$iK EiE ' - Al @2 SEI B/BA:2ugo7 7=
FUHICBT A HANIC X 28EFRE T 7 740

IR T 7y = vEIIREICHR T 3 OEERE D DO )M
Mo—HThHs, /no 77 = ViEE, %L oKy &
Wph, WHRL kEFoMlakch s 2 7L AELT
Zbo Tk, taFEMELEHIET 2 ) 2 CHRFEVWAEY T
b3, a7 77 =% ED—Fl Bigelowiella natans |2 \»
Ty ) AREFIBEFREINTE D, EERDPI 7L AT
DHEFFICEHITH 2 B HROBET DL 3T 7 L
FETZIEPHMSONT WS, L L, 205 DHEETFDIR
BL RV TORIENC DB TIERZLHS Tk, AifET
1, HEHRkoBETEED, £To, BXUOX7L A
TV 7 BB T DR 2 FE BRI 2 1T o 72, WHIEG RN
X DNy % R 72 B. natans Z T, 4B 2 LI
2} 13 15T RNA-seq T %2 17> 72, GBI D#EE, 2i%0E
BAD 36% 1B 72 7,751 1036 = I RN 2 S B4 E)
ERLTz, ¥, OBRTOREDIFHI NI T80 ¥ 37
Ha— FEEBTDI B, 75% Y E»FHREEEE T TH o7,
SHRAIZ, 1ZIERTOX 7L AT 78ETICE, RHNE
HKWEEFHBRoN o7, TNSDFERPS, /7us57
A VEO TRILEDMEET, X7 LA TN 7 EET ORI
M7 FERGIEH Kb, AEFIEIET ) LB L 7o a4
HEOBEFICE WIBEL RUVCHIBT 2 ko7 2 L
PR I iz,

("B - Bt - AavEREE, CHIOK - EaERER)
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A15 “Z 1" JF B IR - LR siE] 2 BE] B |
=7 DL ZARANE 3 B MR 25 & RaReRg

BRI N g = 7 Valonia utricularis O a2 ¢
1E, FEEEIC X DB S S e Lo IR AS A I
ZHL, PERRDSEHRIRNEBET 2, Zo@ETL v R
HifE o A2 L, BUAIIE R O I T W EE 2 & 5K
BRIRANEZMLT 253, HIAIC X > TP RERBEL 2
Mg E (BRANRE) ko TIoZBsdb 633,
AZE T, BETO L v RIS O D 17 E % BB
L, filaoE®E % 22 51m (Mo E 1) &7 Gl
e S H) LTl 2, Z2ofE, MILIES <
WA S N5 708, MNEEGATR Tl 72 2305 [ D3 FERR
Jiz EED, Zi s OHER TR IT I DS 7 230
H% B2 &) BENRENMTONS Z EPHL IR
72,

IHI, 20X REFNREDERNZBEHNT 272012,
FRAZ D 5 1123 5 2 B 43 o MU REEE o oA % TR -1 WE A
i (AFM) 1T X W B L L 72, L v XRAIE o Ml iEEE Y
Tk, BIEIKE L R 2L o — 28kt (CMF) I X 2 %7%
SIEME R L7228, Ly DR O TES, B4, B
05 OHEERS DOMT, CMF O RREE L EDOHEED
Bwiz@Boosnedrorz, £/, CMFOREICE S AL &
I RAEHEIR D= NV v 7 AR, BED &S CMF 25U
2 E)ICHFET S EBEPHETHREZE IR, CMF L0
MHEAMEA I X b MfEE MR 2 3885 L < 5 nfagtEhsng
INt,

("EEELK - B - SN, CEEK - B - AR

A16 il B - s e - B a0 OB i %
Bk 4 2 A7 S sy 2 & MRS

SYEIRINE Y Z4E 1 > DM A K 12 26 B o i fiiE 2 R &
il ZEsERTH B, YA/ X7 3N (Struvea enomotoi)
3o EIE S A2 R TCHMIR E 2D, Pt d 3
M2 L, FEROBBICHKET L BN T WD,
AWZETIE, H A4 2 A7 I OFERINES R BT 2 J5EY
DEEN DML X VRBEH/NE MT) L7752 74
I X+ (AF) OZEFH%ZH ST, MT & AF 0% #E %%
217,

MR Seimil % & Lo iEmW i (M) % 22°C o H 44k
TR L 72, BHRISEIRRE L 7= M3 BG4S 1-2 IRf R
THOHEMESE LIRS 7, MR FEREOMImICBRIRD L O
NNFIFERRICEBHB L 72, Z20% 1 RFMAK O
UE L, fGHIIRS & - CUIWT L, R D3 L 72,
WL 2N ZFNOFEE AL CBHET 2 Y L &S
L, WAEE o7, ROZEMIED MT AN HE 1712 %
PRSI L 72, R L 72 { OB Sy © MT 13 24 DR 5 1)
N o 72, { ONDOYG#ERE, MT OIS 2SBEE 2R D,
e LB AND IV RGO ELS % 73§ MT O R FAT i F1)
DN HICHN 2860 % R L 72, oW L 2RIEE O MT 13
ORI ATEEAI L 72, 324 o AF 13K 5y 24 & AR IR
W RIS L 72, MT BRI APM O 72 4E T T35
JaIZ3H L 2o 72, AF A Lat-B O FAE T CHRZE X
BRI L 72 B3RS Cfst Ik L 7208, Lat-B 25T 2 L Wi L
7z,

("EAK YR, P EIEENLR R EE, Ak
M)

B15 “ffE REALY- - AifH H T 7 SRR 2 i L 7o
DR BHEAGHER 12351 5 EGT Offil

ALY 72 0 A R T 35 0 BERR R I RL S o0 R AR I
FHzbo, & IAP—HOMMELERM TIE, FLEMINOEK
BICHRT 2EREZHREEFLTVDE, 29 LR TR, &H
R 2 MRS A FERRARL L TR ko R ER M 2 e L 72 &
RS NT V5, HERAEOEIDE Z 7 WIS Lepidodinium
chlorophorum (EfFAR I RRE D) B X O Karlodinium veneficum
(FERR AR IE N7 R EEECR) DI/ LT, 6 S
WILA B O IERARBENEE o 2 TR B E D S KRR
(Endosymbiotic Gene Transfer, EGT) L 7z k4R B WE {5 - 2377
fEL T\ %, EGT IZIERABEIGER O —HZ EEZ SN TS
3, FEBUCELS b D EERMA D B A BERE DS £ O L EGT #Ein
FIEEL T D0, 2FBRIZHS » TR\,

Z ZTAME TR EXIELEF T —s 2 icmfioson 7
4V a(Chla) &%, 4V 7L/ A FEE% (MEP/DOXP #4%)
BIUONLAERRZEBEL, SRR THRHEL Qw2 BT
DRI %2 RFMHTIC X D HEHI L 72, P X 7z K. veneficum O
Chl a & EGRIFILA N7 P EICHKET % EGT MBS T D A0 6 HERR
SEFHREBE IR S e o7 L0 56, EGT 2320
RIS BUE L 72BN RE W EDRB I N, FEDERA
1% L. chlorophorum @ Chl a EHRICEWTH R 67238, Kif
TlEEREE SR O EGT A5 712N 2 CHEJFEAIA 70815 7 % % Bk
L7, Chla &HGRE IR, ML b4 Y 7L /A RS
BRE L ONLARICE W TIRE T HEREE T O REHA
M2 EIIC B o 7z, RFEERTIE, ZERABIENHRM T EGT ©
A3 72 2 BV AN O WTHEE T 5,

(FiWREE - A BREE, PHIEK - BHERER)

B16 $iAK - EiE . By BB KAE B2
O A b LR 2 S P Prototheca J& 2 D {0 5E
530y NI e

BESHEYOICIE, NEEE LD, (B L&
LA 2b 0wz, BOETHoNns 77 Ly 700
FikThz~7 Y THRE, HEOREERER E1ZOHT
H5b, “RNHETEE Ko EYT, BEREBED LS
e A S O IFBERGEC, T E THRA B TR D
D OSNTET-, RUFETH\72 Prototheca lZ v VR 73
TEM, 7uL 7RHCET 2 Btk T h 2%, LA
xRz ik Tldhy, Fh—Hofide MEREL T
HEAMELZRIIREARL LA TS, Thaldhk
RO X 7 6B AR T A A O BER A o iR 2 B &
I2F % 72 &, Prototheca & 2 T (P. cutis & P. stagnora) %
R ) L OEYIESGEE T o 72, MifE e LA REET &
I U7 4 VEBEBTFETEEICKSTED, P stagnora T
I3 ATP BB b & TR-> Tk, —F, BEPHHIC
Mo 2B8ETF0L L BHREINTE D, BEDEREKANT
DY URIBEEBR I TbR TV I LRSS NT, A%
RTIE, BRICERMAET ) AP D3585 11T\ B Prototheca
ik fE (Helicosporidium, Auxenochlorella) & O MK % & o,
Prototheca SEfkMRT 7 L DHHRMEIC O W CRERT 5,

("5 K - BE - A dw BR 8, CBEWF - BRC - JCM, B ff -
CLST - DGT, *#iK - EGEER)



A17 °HH BT - BHE T&7 - AN £=2 0 BE2207:4
W7 IO ORBIES IOV T O

SN & > TEHERRZ T H#BoBEIZ, EHFCR
AR GO —DOThH 5, HEHBOBEZELHEEA ML
AIREICOWT ORI, BiYekE LY A IfTbilT
W30S, KBS CIRAHZSSSL BRI NTw S, RIS
B2 > TREEPHICK 2HBOHEBIZHENEZA L AT
HhY, FRIZ7z/ =V T Ry, EEBEEORE R &R
FIZHT B AT LI2OWTIES L DWFESHE INT
W3, HEMHBOBEIZOWT L EEWNTT%ZE 5 wound plug
DFER SRR ANV AMNED S > 2 — b DSFE T 2 RT3 hik
AR THEIN TS, —F, BEHTIEELZTH
oDy a—bOHENK VP SETHESINTNS
%3, wound plug 4 )V ZRMIE DT 2 & VIWTIH DT HEZE (L
BHE SN TR, fEo TARMETIZEEICE T HEA
L RAISEEEORIHEREL, 7Yy EHTEEN
BOWEEOBER Tz, ZORER, MEFMIINL T
F|EICYIVAA (BE) 2 ANLEAETIE, 40256 O
1289 30% DA CHEERBROEA MR I N, WS hk
BEMMIIER M2 L D ilE2HAE L, aWiEn:
HEkE RS L) BERBROBAEINET L 72, HmT%5%4L
WCHIBR L 728540, YIBRDEBALIC X > CUIBm»™EE S N3
BALBEINWEANH o, IoIEBEICL > THY
SN D IERBDOTEIR S HER S 1Lz,
ek - b k)

A18 RN BERER " - LA [0 - PR MR el e b
LY DIE &R T B IBIBIREEWEHI N —> v D
W

TA VI, MG TORETS L, —Rafiliofs
HEnh, BRZMET TASNEIEROFEEZ RI B
ZEnEShsHIsNTW T, WTETIE, N7 TV TG
T 3 IERETEEGHEEYE DL EREESH S 2z b, Hl—
> (Thallusin) & fig% E 4172 (Matsuo et al. 2005) , AL T
%, Y= viEHAuiAHBRERROEMER LML T
2701, EELHTEEINTWA RN/ B Y
(Monostroma latissimum) O it 72 % 512D\ TS L 72,
FEERIZ X, FRTICAE L oGk & k2 a3t L 72,
9, AUOEREEB S O I & 5 A BUNEFED
RGOS 21T 5 7, KIZ, AU L Wtk ERED
VIR ECE T2 L— v OEMMERERL 72, 2L T,
K 15-25°C, Hi4y 5-30, St 20-120 pmol m? s, H )L —3
> 0-1000 fmol/mL o i P TR #2451k % Bt iE L 48 IRF[ 15 1 i
HEZF L CEME L EEROREREZ K L 72, 20
5 DR, HHEROB/MITARIX, BREEB X L 25°C
Tk bR o7, TR, REXRIEMENRE EERTER
IHe o Tnk, —J, EH 5 OIERME S WIHIFE A BTy
= U Bipn kR0 EAEEE kD, EFICEER
B Lidrol, 2L T, ZOBDOEEL LA IL—
VOREBIIBEIN o, UEDORERLD, -2 v
X, IEREOWIAFREBRBEDOAMBEATH S I ENRRINDS,
(" - BE - B, CHEESCELK - 3, CEATK - BifR)
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B17 ©##JI] #EFE ' + Stefan Zauner’, - Uwe Maier” + Daniel Moog® *
John M. Archibald’+ Andrew J. Roger’« EL[1[ 548 *« 47 [ fdt—EJ °
BN ERH - R ] IR AR E R (B R A I I U
B I%ne

EEWRH Nitzschia JBIZ13GEBE 2 18K S € 72 A 6 11T
W5, Z3LE TIC Nitzschia JENIZE W TEAREED#ES: 1
BB ICEREAN, L TREZ b, 2 s ofliEiIcidAR?
ORI R L OEREST ) Ao TWB I Mo T
W3, L LIENA I Nitzschia DA 72 1 SE @ISR A %
LTV 2D RAHTH - 72, R TlIMEETERAN
BT L T2 REEEHE L, Zo%Eh o5
FHOEARETE R b MOIERA % R Lt 2 Blicow
THE%4 2, Nitzschia sp. NIES3581 b % V> 72 M0 SE it K 7
J 5B XU RNA-seq fgbTiZ, WERa%zKL ANE Vg,
¥ LEEREES, NENAEAE 2 & D3I E R RE SRS < T
VBRI ERBARBL, IS DEREICEIS T35 V%Y
PICHE, FEMEIEGHA Y © 8 2 B EHIN 70 N R R A 5]
ZHEL TV, 205D NRREHNZ AR IEEEEEA 0 &
BFEAC L DERARAES 7L E L TBET 2 2 LR
Shtctzsd, bl L RS I OISk IR T 2 2 &
DR R X 7z, NIES3581 ¥ e IERE IR IL o * I iBfk
Brifho LT 22 ORMBPEEREDS & L CHiRi S hTw
LEEZoNS,

("mUKWE, * Philipps Univ., * Dalhousie Univ.,
R N )

RREEK, O

B18 Ly #ifl ! - fRIH #i7]  : Rhopalodia FFEESRIN A I
EARD LT ) LT

Rhopalodia BHEEIZIEREADS S b 3> KU 72 Z, spheroid body
EWREN D> T 7 N7 T ) THROMBN L LA EZ RO, spheroid
body 13 EEHKEE LTV, ZOEYZEFEERICME T 2 &# 2 H 9
EEZLNTED, HEOMREZBEACZIMINDG, ZNFETOD
WF9212 3> T, Rhopalodia FHE:#: D —1f Epithemia turgida @ spheroid
body 7/ LADMEGES 4, SWHEBEICHET 2 EETFEERIA TV
24T, RAESEERETZIEEETRbRTRE I EIHL S
Llxot, TDI LD 5 spheroid body 2SN A 28 U T @
EWRL L 722 R 29T, 207 /7 L bfRL7-LE 2o
%,
AWF%E T 1%, Rhopalodia B} @ % K& 1% o v ¢ spheroid body 77
JLDMGEBED LI IR E LR I SITHMALT 2720, Hizic
Epithemia adnata, Rhopalodia gibberula |2 ¥ |} % spheroid body @ 4=
7 ) b DIRGEE fT 7\, E. turgida O spheroid body 77 / b b & Tz
L B NT % 1T 72 o 72, Epithemia spp. 8 & O\ R. gibberula O 4T D
spheroid body 7/ A 2B WTC, MfLERE GRS v 7 BB H
EEAETERTE Do I LD 5, HABBEEDRIIE Rhopalodia
J&, Epithemia |EDELIRTICH Z 572 2 ERB I Nz, —KH, R
gibberula spheroid body /7 / 2 12 1% Epithemia spp. @ spheroid body 7>
SIRBEICKDbNIE Y IV B BERIEHS 7 00 7 1 VESEKE
& D EEZEAL T IR E X 1, Epithemia spp. @ spheroid body 77
J L%, KOMHRNTH L Z LR E Tz, X 5IZ, Epithemia spp.
spheroid body % / L D815 113 R. gibberula spheroid body 2% L T Lk
BB WIEFRREEE L b > T, 2o DFEREH» 5, spheroid
body %7/ 2 1d Rhopalodia FHEEN T X CIREI LTV 543, ik
HORMEICE W THERORE, BMEFHEIGEEIGE I SN S
PRI,

("HBEK - FFERIEME v 7 —, PHIEK - ERBREIR)
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A19 OfEAK A8 - LR GERT - ORH B TR A - 8
SEE e EA B - 8y RIW[ ¢ - J4F E4T ' Ulva partita
%7 ) b DMEHERF SRS & 2815 1 £ 2 DFEBIA Y —

Ulva partita \ 7 7 3 EE0IC 8 3 2 MERE SR O Mg e it i T &
2, HROEBEEICIEMEZE IZ R0, BET I IR TH T
BRANDIH B T EITMA, BEEE L RAORIEIIERNT & 2
STV 5, MR- D7 7 L% A X3 HE 114 Mb, # 117 Mb T
ZDIFE A EDMEMERE 7224 ) LT H 2 D3 F D— TR HEM
T 12 Mb, HEHIT 1.5 Mb D EMERF S (MT) FHIR2SHE S 11
TWw3, REFFETIE, Z OMHERREIRNICSH > T, HRE
EWESLIcB D 2 EE T 2R T 201, M TFHYEREG%
0, 24, 48 Ikl H D MERE D ZER IR & BB T RNA-Seq # FEHi L,
MT FEIBOEIE T OFIEZ P72, £9HH L 72DIi3 RWPI T,
HEMT FEI D A H B Z DEIBETE, 77X FEF AR EDNM
DYEREBE IS T MID L RU & ) ICEBEZHRIC)EE T % RWP-RK
FXALvZ2H>TWT, BETFFHERBIOIERECRMET T
FELL T\, 72N T3 RWPI 1 MID L 13 %70 2 2%
BB LT\ 7, CKK-CNBI 3 JHERF 51072 RWPI 13 B 73 0 i
HEAEE 0B AE T CHERE & B S b AR & BB T TR —E T
Hotz, UL, HD CKK-CNBI TS24~ Fa v NIz 428
bp ® mRNA 25 ANICERE I Tz, 20D 3 Hlo—I25 2
IXYVEEHLTED, MEFEHIBRE AP ERL TV
72o LOGI & M dE s 17228, MR L2 A543 07
NYT7V b Twi, B2 754~v—%y b2k RT-
PCR CHER L 7L 2 A, MDA T4V IRy TP DI B2
OPEMTCHI LR L T,

("HURCR B HitEIR, 2TSPS-PD, MK EaBRsE, CREIRK-
IKEE)

A20 iR A e EAS F— 0 - R SRR Y - 0P BT R
WMAYTA I VICRONE TR 7 2D

7RIV (EEAER) IR RSB A
MRXThb, HEHETHLL L DETHEIN TS, REA
T A ) TIRFABBRZNE B 2 %) AEEER M,
PRIV AKX 3% 2B 2 ) WIEEEAELA S Tw
%, MEVEEARERIC I 2 AR o4 M & 4 AR o 4 i
%25 3% 4 FHELEL, ZRFAEMIE E AR o
DNA E2E—TH % Z L35I Tz,

AR TIE T AT EMICB T E 7RI 7o 2DEKEZ S
PICT B ERHMNE L, GHEME, 2 BomEpfics
324 7 ARER, AN R O SRR, AR o
G 28 Z o7,

WFZE =T X O TR Ulva partita TRIEZI -7 4 V)@
DM RANE TG T O BGE T B2 P 2R, MR T
ZNF M5 DR RIGEE T O A HIE S /28,
PEARR C I3 A AR O BB B B b & 3 M oo P Rr S 1 5
o3 bITHWIEEZ N, MY ) L% Rio EHIRTH B &
HEM Z 3 tz, BN REOBE 2B okt 2 5,
UM TAARTRS N2 IEH 2802 & 13 e b w4
T B ZU i RO RS IZ B TE 25D
DEE, REOEOWEIZH ST, 1IEH RIBEET
TERLEoTwB EEZ SN, I 6ITHMEMEME T & HEt
D 2 AHETE R AEFEAINE O SRS & % A2 R B - WE MO < bt
L7z& 2%, MHERMBTICHEET 2BEALEIHERTE T,
OB D EEBET TR I EBHS L E 2o,

("BHOK - FrREIK, 2ISPS - PD, SR - EMmBREE, CEK -
HEEERE)

B19 MLl i—BE 27 B A hul B - i B3R 4
JI S0 - BB Y97 - PHIRE e © 0 R — 7' L F 3
hzirds L E

rsun 7 4 VIZIEHEBEEEREIEI28FEELHD,
Bxim7a74 A M OEHEEDEWY 7 ) —)L
(13%, 17°-cyclopheophorbide enols) 12 fUHt & 15, YeskERD
2=V /4 FTIE, BOERROMEE (LI TR )
BREENZMigcB T, HiEETHE 7, —)L
L, BT 3 7 0n 7 g LiEEA (FiRCHEHES Ny 7R
I ) — AL EREY DRI IR BSEREL T3, BN
a2 — 2"V ) 4 ¥ Euglena gracilis 123\ THEEBERNEKZ A
FICFFEEL T, ZONFHEMBEEE TR 2 5,
JAAND WL DD BREBICE T, 708 7 4 VEHNEORE
i\ TR DM L B afb BT U, ik fihsic
ZAL T EVWI o — I v RAZMER LT, ko T, X
BT -2V 7 4 FoMBICER SN 2B 0fERIx, “FEE
PRI NIFERE LCHifamiciks Ta3, EAkLI 5,
TEM BlZ T3 A — + 7 7 ¥ —IT & 2 (FE R0 i o B EE
WIHESNT, 2HLYICFONTICBITZF T aAL FIEOR
FEHABLCIR F 0, R4 ISR & RG2S b TR 2
WL T 2R DPEaERTHETH D ERBI NI, LD
2T, 7un 7 4 VIFHMHEBIATRETH 270, Zehy
sux ) — st Nie ETenTt) w5
CLHfRTE S, vun 7 4 VHGIR RSO o B
THELTEY, YU 7HEEONRREZED 2 H AT
a7z ran 7 4 V%, ROIASLTHwRbDEEZ N
7z,
C%ﬁiﬁzéiﬁ&3ﬁﬁ%ﬁ‘kﬁﬁks%@kﬁw
JEUN

B20 OfEL HfLT ' ALl 057 9B IR - Ml gh—HR >
WAEE7Ta5 4 A M2BT 5700 7 4 )L R
Wi v gliey 7a—+

78R 74 VORRI LY —BBERICEHT 5 L, e
MlasErE 2R —HEBRENEL 2 CtFEM), ALY
ETiRAa T /A4 PR L ZEa ez 2 T v
3205, rsun7 4 veEEEo Y FIcRETs2EThH
—HEBEORERFE I NS, BARFIOEEWICTFET 3
a7 xF 7 FNWNA4 R/ —)L (CPEs) 1, Jemlko &
WigEHOto 7 u v 7 4 VMUY TH B, BlEE TIL, 7
A=—RYTERLSEREREE DT 4 AN, BLOKE
B — 27 Lo E B e & o Xl 5
CPEs OFEAEBMEIN T 5, KWFFE T, BEETa T
A ANZED 700 7 4 VRERED YA F 2 7 AR BEET
B, HEAAL: L a7 Abollifer globosa D AR O
W%, M—MEoBREIC X 28 EMEERET cofR
WY % I L 7, FHEERE Skeletonema sp. D3HHRENIZHL D
AFENB, BEoZra 7 2 VHEOGIE, A globosa DIZIT
55 & AT I TIEIZ I % L 72, LysoSensorTM 3t ¢
DHOGEIZE T, HRHE OMILE ORI B EE I K
oDy, ran 7 4 VEHEEROHETI S THBEED =
AERTHOEEPERLR 2 P BE SNk, 5535
WEALSEFREZELD A, Zuva 7 4 Lo E M ERE
DOBIREE S AT L, REEEZE T2 7007 40 L&
BfHOML, Taobb TERME twHikEks, Tuig
AMBMED X HICHEEHL, L TEL2E V) ARENZM
WOEIHZ B L 72\,

("$PEK - ABES, *fEHHIK - BREESR, PR - B &
R, X&)



A21 VNI A - iy it PER 2 Y 7 x 7Y (Ubva
prolifera) DEIZTRIMICE T 2 KIHPEDE

BB TF~—h—2HoBERAY 74 2 ) OiffRIc &
D, B0 = A QRKE) & RN R i 12 fEE
OBETHRBET L, BRIk > T s 2k
DS 9k o7 (Ogawa et al. 2014) , VR/KBREECTIZBATIC
X o THBEE LK 5720, BN THEENSLBEL
TWABHREDYD 5, Z 2 TAMNIETIE, Dy —v D
2 5O OBIETFRORERE T OMWT, B 2555
AR BT 2 HRFRORERZ I L 72,

FEE TR OFRIERE R 2Kk (5 ~30°C) £/ I13HHR
JE (0~35) TTHMEELZEZ 5, BIEFHUEcEEE
RGEVIER NS, HEE 0 Tl ThoBRETHY KE
I L, 2 2 THKINEZ KT 272012, HEEO0T
0~ 10 HE L 2B ICHEBE 175 TS HEL L 2
%, AO/BO M (= HAISIC/AR) & BO/B14 B (B3
S0 AE) 1326~ 10 HERAKIZI L T HEE L 72435, B6/
CO R (=5 B R I 2y Af) D —Hkk & BO/CO B (=
05 FLIE R B A, & BT R 0 AR) 132 E A ERE L &
Potz, DLEDfERD S, $%FHDOOBE TR KN
PMEWZ DT, ZHHMOBEIRES CET TE L VwiligE
DR I N7z, A0/BO B B6/CO IS TR E e W EE
%> BO/B14 TS =5 AN 248 L R WILHIZ R 2 72 ),
HIRE O HEENE 2 % Bt O#E 2 &2 MEET
5V ETH 5,

(FEFFRIEK - M)

A22 CHI K - FRR £ 0 7 A 2GR T v B Microcystis
aeruginosa DIIKBIED T ) LI

Microcystis aeruginosa |3 Z RN L 7 AKBRECTEH 7 4 2
EERTZZETHONE I VEE (7 /X7 FYT) T
b2, KEOFAIZRAESTTH 223, & SITHSEER
B TRFEETEZ L0 H B, HAMTH 3 5EM
(BHRIL) T 2010-12 fFFICATEIC X 2 7 A apRFAEL 72,
2010 SE DR D 7 A a2 & Rl % HEE L TREER (S)) %
ML L, ZOMRICOVTHEE - BETFOREEMIT Lz
2, ZOMMBTFAAFIN Iz AF v -YR &) HlRI L
TT7HAammRE DL BT, EMHID M. aeruginosa O
HBNEERHE IR 22— BRI EBT 2 2 L 2h
ol REMoTr A a7 vorsra—r54 775 =4
WOREELS, FEMCB 2 74 a RBEOFRIZESL
{ZDSjTHDZ BRI N, EAIREEERE L
WMERBREITo 72 25, SjIEFEBRIC M. aeruginosa Dbtk
IR TEWIEEEREZ > T 2 bbb, Ak
D) LERMRY — 7 2o — TG L, HEoTH: 2R
RO ) L EHEET 2 2 I & o TARRRICHE it % A
55 28B8FOWBERAT, TN6DFERICOWTHRET
%,
(K - A BREE, P RUK - AEREDT)
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B21 “/VEA &K TuIHE EA Y - e EERSEC . B e .
P IR Nt SR i S e IS VAR IESE
MV-Chl b 27 3 5%k Prochlorococcus DIEFL

IR AR DAL EZT (PST) TiEChlad I
— Chl a' D3¥IFE BT EEAR P700, YeAb2% 11 (PS 1) Cld Phe
aP—RETREMERE L THEREL TS, EYars v
b U EGEREIE Chla B XU b D C8 it mF L Eids e = L5k
WEfL I rr7un 7 40 (DV-Ch)a & b ZF|H L
T3, 4 FEHEE 7T 700 ay A X NIES-3376 #kas
Chl @’ % Phe a D% H |2 DV-Chl @’ &£ DV-Phe a 2T 5% Z
ERTTITHAE L7z, ABFZE T3 %Rk NIES-2086, 2087
B XU 2884 BRoME LTI 24T 572 & 2 5, NIES-3376 &
[Fl%kIC DV-Chla' & DV-Phea 2T 2 Z £ ZHSIT L 72,
BHIEZE S & & 12, NIES-2086 T 1& DV-Chl b 12 fil 2 C MV-
Chl b 3HHFT 2 L 2O THS 2T L7z, Chlb &Rz
WEEER O BB O I LRk & Acaryochloris marina D353
BTN D, BRI ED S BT 2B ICEH 0B %
leEoktInTwd, Shl, FEkkEEDFIC MV-Chl b %
Fofind 5 2 L 2¥H, FERAEENED LS IZL TMV-
Chl b Z¥45 L 72 DD JE45 IS BHERZE
("SR - B A, ENIBRBITAAT, AR AR -
AR - B, CHECERLK - REHE, Tk - Eakl, °
PUEK - EarEREY)

B22 OfHT A - T B AP IESE . B . )N
HIEFE': 2anra 7 4 )beld15-OH-lactone Chl a ¥ 7= 1
Chlide a ?

JRt% 8 Acaryochloris marina CHERES % Chl d D HEAEE
BAIARBHZDS, BEZ IR v RFERIRALXIZLD Chla —d
BN E 2, BFFETIE S, VERILY ATA v 70T
T—=XThHd7ar734 v 2504 Fy 7 vEHWwTa—
dZBMAaRAF L 2 A, Chld Tld e WLz e 4%,
L7z, 2Ot IFFTRIZCBEHEIN, RA-LDIETE
T L7, HPLC DFHR L b, #iEix Chla X H &<, Chl
b X DRV, WL A R 27 kLI Soret Hf (416 nm), Qv iHF (656
nm), Soret/Qy =1.67 T, Qx i PHZE T4\ (D4 )E Mg
FS TV ), 13%-0H-Chl a 13, Soret 4 (432 nm), Qv #f
(666 nm), Soret/ Qy=120T, MHEINBRLIIRECHE
7 %, ChlRC I (13>-0OH-20-CI-Chl a) |%, Soret 4% (433 nm), Qy
A (672 nm), Soret/Qy = 1.73 T, FREEHIZPIT V228, WY
R ES 7 b LT3, 15-OH-lactone Chl a 1%, Soret Ff
(420 nm), Qy #F (656 nm), Soret/Qy = 1.77 &, FiMlztaE &
) U 2R L, MEX D, HHEFEIZCla DB Y
5 7+ 4k L #2 15'-OH-lactone Chl a & %53 L 72, 1951 4F
I Strain 232 FED ERFBICAHE L Chle DX ¥ ) — )T
DWRINA X2+ )L1Z Soret 47 (415 nm), Qv 4 (654 nm) T, T
% ) — ) HTD 15'-OH-lactone Chl a DWLIY & 1FI1F—3T 3,
Chle DY 2 —h 7 L NDBEMIZChlc EBITWV3, Lo
C, Chle lZ 15'-OH-lactone Chl a ¥ 7z 1% 15'-OH-lactone Chlide
aTh»’r9,

("BUBER - WE LA, * 7 an 7 4 OVISERT, CECREE - A
B
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A23 OFH I sk - I B3R . R R - B TR
AR CBPEY . G U RNA-seq it X 2T A E
(Sargassum horneri) D5 {1 E 52 HAR DIRT

WP W ffT &, 4 — 1L 4 7 1 L (AUREO)
IFBEEDHF I K 2 BRIV OZEMRTH 5 2 LTl
INTW32Y, EEHEONGIEEZK & AUREO D RBE{RIZDO W
TOWMRIFIZEAE R, BERY YV FHOT HE I,
% HSAM: (SD) THREME, KHEM ULD) THEKRE 21T
2, HOERZBEIEREOTEICEES T2 2 L HR®B I
nTw3, KNETIET HE 7 DR EFEEZEMEDBIR
ZH ST T 5729 RNA-seq I L B3O ERZRBBOBERL,
AUREO FE 1 7% RNRIZY 7L ¥ A L PCREICK S SD (M
H10h- M5 14h) &£ LD (LD:BHMH14h- BEHH100) 128
2B R IT o 72, ZORHE, RNA-seq 2 kb 5D
AUREO O & & 1 /{5 7 (ShAUREOIL-5) 23t i 7=, 15
5N TRTHDAUREO DLOV F XA Vi, 75V ED
HHEBAICLHE LT S )V BIREIN TV S 2 LD o MRE
e L COBREZ > Z L2 X #17z, ShAUREOIL-5 D%
BLEENT OFE 5, ShAUREOI (3 SD THE I FH = DB Hs
B o sz L, LD Tld ShPAUREO3, 5 73 ShAUREO2, 4 & 1
NREBICHREENREVWI EBRI N, 6 DRERIZ,
7HEZIZHESMIE L T AUREO OFBAY — v 22 5
LT, MAEHELTHWAZ EEZRBL TS,
(MEFRRK - WEE, CHTEOR - B, CHHRK - B, YA -
Az )

A24 O B e s BRI I uEsR s RIS — S vy
—IZ & % transcriptome 5 — % % H\» 72 #§ 3 5 @ secretome
Rt

B A b T R A OV RIGEHECME— 8 7 2 Ml Bt il & 1S
L7z, i a vy 7B R i ic & b IR I B 7 Rl 2 7%
B T3, Bl B <3 % A s ok idMiast <
bV 7 ZADOBERBINTE D, Milaste ) 7 2oEER%E
A a5 > 87 (secretome) DL EUFIE ST 5, FHERIC
B D % MR H] D ELIZ B> T b secretome 2SEHE TR 72 1% #] % 7
L7-tEzon%,

Z 2 CAMIE TIIEEIED secretome % AR FHI L, Z DFK-
FEREAHEET AL ZHMNEL T, 7AXP Y LEZEL 8
D a v THEENRICK MRS — 4 9 — % T transcriptome 7 —
FEEGL, >AIFn, var 7oLy ) LEHRE O LT 2
o, 43I Fu (163341H), ~av 7 (18733 1) o4¥
>R 7 BRSO in silico fEFTIC & D N UG 7 F VidS 2 K56, BEH
HEEE R R LESI R L 72, Z OFER, >4 2 F e TiEi 800
fll, < av 7Tk 1300 A S, X 5 ICHERE B X A4 e
I DN S v o8 2 E R GEEER, >4 2 R u TiEk 500 fE,
< a v 7 T3 800 i D secretome H3HEE X 7z, T D secretome &
F\ T a v 7HHOD transcriptome (2% L C blast f@HT % 1T - 72 f5 58, >
# 2 F | secretome D KB IE 3 v 7 HCHLIEL Y 2B H X 417253,
Carbohydrate-binding WSC, von Willebrand factor type A, Notch, Pectin
lyase fold/virulence factor F X 4 v 72 EZ2 KD 5 VXV EHIiZa v 7H
THEEBETHEOMMBE SN, lhodPRIcIZR s 0Ly
FXA UHEEDEL Tk, N0 N6, av 7otk
> secretome DEEAEDIEHMELDSEA TV B 2 EBHEE S L7z,
(R - WFZEBR, CBREIPE, AR - iR R)

B23 I B2 - Vi A - A K - 50 1R - KA
SRR N TR R RN SE I L R ENTIE S
TIHE AR - R IESE D 2 aa 7 4 L OWIPETH

HEBMIGIZE LT an 7 4 VIZERHE, CoiL¥—
EEE L OB OREZH->TWw 2, BERERDE
EEYID% X Chla & b% b B, A marina Tl Chld 23,
ERMNCTEE L 2B KCI MR TIZ Chl fSEEE L, E72J5
1% %% ¥ Prochlorococcus sp. 1Z DV-Chla & b % H 3 %, A#f
ZtiE, HERICBI 7007 4 LVOBEEZHS T 3
ZERHMZ LT, FITChlsa, b,d BELXRFD (1) BILA R
7N, QHHEARY PAE LOHEERTICK - Far, ()
Redox BN IZ X 23 %2 17> 72, (DChla DBRTICZ 7 #
JVINHEZ SO Chld & Chlfl Quif DI E — 2 »3Chl a
WWHRERES 7 2920, BOIZ7 AN IAHEERLIFE
ZNUHEA B DOChl b & DV-Chla TIZEEES 7 F L7, Q)
HOG R TFUNE (D) 1, Chla (0.39) 1% L Chl d (0.36) , Chl f
(0.36), DV-Chl a (0.37) i% [l #2 F£ 72 %3, Chl b (0.16) D A 53
IR WEZ R L 72, 4067 (1) b, Chla (5.39ns), Chl d
(5.54ns), Chl f (5.15ns), DV-Chl a (5.50ns) (Z(ZIF[E L 7253, Chl
b(296ns) DAFL KNI EZYDTHS I L2, B) 7
£ b= b Y AR TORB{LER E(V vs. SHE) i%, Chl b (+0.940
V) > Chl f(+0.920 V) > Chl d (+0.880 V) > DV-Chl a (+0.813 V) >
Chl a (+0.805 V) T, [EFIEAIG %2 KL Tz,

(K - WE LA, CHEEERR - A BERER, 5D
KKRZEBE - N[ - BREE, SN - Asdw B, S BRIRITZERT)

B24 OF (L BN - HE 3 : SDBISN T B R O eI
Iz 2OWT

EE AR ER O 2 S0 2 HELBEETH
%, HEdRA R REICE S T A, RIS OWKIC b E S
L, #KAEEROIEEREZE S, INEHROGCEE I PRI
EERTEHNARE <, AR I3 99 EBRE D S BGERE I
I63IND, WKESOWMEE (P4 A7LY—) bFET,
FokEAD S BIOKEHIC I TR ERNEHRE ICE PN B, B
BEITTEICN L CGRBEI D R VX —2 B E LTS %0t
RHEHREZ L, ZOBMBUCIZF TV P74 004 20t
ETHDHY A7 F*vF v (Diatoxanthin; DT) 23BH{R$ % Z
EDBHISNT WS, AR TR EERE P4 AT LY —
ZRRIC, BREOGHAEEICZHOPICTE I E2HMEL
72

596 I U 72 Thallasiosira weissflogii % 1R & 3 % iR
EE3Es by u iMoo 74 A7 LY —HED DT
1k, 2 BRSO i DT I8 L 72, #OBIEE R iz
BT, WHEHEIBEEIF Y 74 V94 2 kTR
W, Fi% DT DERHHLZ %23, Fil7% DT DERHBHE S
N ol 7A AT NS —FEICHART, RAMARE TN
ROWAIT/NE L, BRI FLX—I12 X 2 XA
BE LN E 2o 7, TR IOGEAH I L, X4
YR T7 A NT A TV ENLRBREIC X BOREERT Lk
BT, FHU P74 MY A 7NV HETHR G DT 2572 ICE8K
TRk THBEI LRI INF Ik 2BE2AS &
W) HEIGERIE 2 T2 2 EAVRIB I T,

(B A - BET)



A25 OHIFT I 2 - Sarah P. Otto® : KAIFEEIZ 31T 2 sk /
TR £ RHERIC 2 W T DRSS

% { O KRMIFEEH I, haploid Y (FRfE{&) & diploid fi
R (JETE) Mo (EHER) »Eigshs, 2L T,
Z IR D FEAR Y 4 X RIERE I D W TR L SRR TEDS
RonzZ epmesntns,

Bx i, 52 o NIBESMTED &9 RAEERMNELR
WCREITR D ) 2002 MRS 570, B EEoM
B2 ZE L 7 EBREE AT T VR L 72, 2 2T,
RO ETERIFE 2O 2 TEEE T2 E L, Z0EM[E
THHEE DS HAIC 2220 2 HARERZE L TED & 5 IcET
5P,

fRMT DGR, BHERIER &AL RHS L I VR &
BIRNRITAR A DIZEE LT %2 5A L, M ro35#oirid
I D 2T\ DZRE IR DNE /AN O L B
HoEWIZ XD, diploid {423 KA{L L T haploid A3/
B$ 2 BIBAEER L, MR KET 2 A IERDS,
BRBESEMIOGE TZENZIGELIICLEIC D 5 5 2 £
»ot,

(" H#SVREBIWFSE B, *The University of British Columbia)

A26 CWilfred John E. Santiafiez - Kazuhiro Kogame : New
additions to the seaweed flora of Japan: Hydroclathrus
stephanosorus and H. tumulis (Scytosiphonaceae, Phaeophyceae)

Seaweeds possess highly variable morphologies and often lack
reliable diagnostic characters to delimit species such that many
species are overlooked and, consequently, seaweed biodiversity
remains underestimated. These scenarios are true with respect
to the clathrate brown algal genus Hydroclathrus. That is, the
results of our on-going molecular-assisted alpha taxonomic study
on Hydroclathrus from Japan suggest that species diversity in
the genus is higher than previously reported. Based on genetic
(mitochondrial cox1) and morphological data, we recognized two
Hydroclathrus species that are new to Japan: H. stephanosorus and
H. tumulis. In most cases, H. stephanosorus and H. tumulis closely
resemble H. clathratus and H. tumulis, respectively, which may
explain why the two former species remained ‘hidden’ until now.
Both newly reported species are widely distributed around Japan,
while H. clathratus and H. tumulis were surprisingly limited to
the central and southern Pacific seaboard of Japan, respectively.
This report also accounts for the farthest western and northern
distributions of both H. stephanosorus and H. tumulis so far.
(Graduate School of Science, Hokkaido Univ.)
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B25 I S— - BTHL Hith - A FAT - AR AT ¢ fl
W3MDT ) L EZDEERNE

THHEE R O T & % 18 R Symbiodinium O % Kk 23
HINTETEY, DT RRENENTD» 6 9 DDFEHE I L —
FADRSTIDI V=TI HEINTwE, REINTEk
Symbiodinium \Z\%, FIREELNY), HEARENY, #AREY, FWIZEY,
BILHICHET ZERIEENDS, L2 LS, 27/ L6
FIL RV TOERENMEZ K o Tz,
tg i 7 L — ¥ B (Symbiodinium minutum) D77 ) I fiREEIC
BrE, ARgETlE, MEICERT 2 KE»SHEEIN-B
HE 7 L—FALCO2f DY 7 LRSI ZREL, D
TOXI)BHERZEL, ) R—YALBINV—TTH3 A
B L ORI 767 MbTH D, 69,018 DBIET
BIMI NI, QENISH L W L—TEEZ6n% C
@S 7 L ORI IE 705 Mb T, 65,832 DEGEFT
HWEhtz, Q) Z7L—FADF /) LDGCER (499%) 1ZB
ECEDbEL, HROBEEF77 IV —2HEFL T,
@D I7L—=—FCOT/ LIFEBTFERDOMR L7 73—
B, AV Ry EREVEBTFRLEAa—-FINn
TWwie, ¥23/D7 7 ARy s mBIilz, Kk r )
LG DRAAE & ZNENOFEOBBEFHOMEEIZ DWW T
I L 7\,

(B EE MR EBERE~) v7 ) Sy VA= )

B26 5 oA e R R AL BE] Y ARR =0
it FH O Mt —EZ7 - A% K SEY v F 2 IHER
BB R AT Y — LD BT ST 2 F v DRTED
LB

SEVYYFaTHZ, AR —LhoHEICMNET 35
BHaxy BT 22 ETREM o g, RArY — A3,
MR EVE 2y F OBERICH 2B FFEOE GG &, /D
JRIC D 723 2 M ERSE 2 hD & T 2 EAKRTH Y,
By PRIV RY — 23 ni y, 22— 7 hEEE2R
T, AR TIE, BHERICB TR0 Y — L0 EEM
L7 FVOREDNBERITV, s BRI WTHE
E1L7-,

Schizochytrium aggregatum D i EMIE D 5 48R T,
B IAALFEBROREA L i, FEEMEDUT I
A2y —LFHEHL, E5ic, 77 F ik z A
EAOEPUARRIC L D, REMHEONE Ry T 7 F 83
JRET 2 Z L 2BEL, S48/ TIE, Ay —20HHE
BB L 2R 20 Y — A LRKROGET, 7275 DR
WREDBEIN, 22T, M7 7 F v ORTEHNMN 2
D 7= 012, FURDIRIELIC & % F%REE T HBEIETD
B rRAT, ZORR, 7rFVIENERy FERZRTY
— LA OMEREE I\ RET 2 Z L 2R L7228, BT
EOEOCEENDTUEKIGIEA S NT, ZOHM O HEEIXT
7 FVEAETIEERL, oErs bol LRI N,
("HEFAKE - BRRIE, *HEK - e =2 —uaif, *HEEA-
ESEHIN e, R - F KRB, CAEK - dEA R, CIRRK
Biffit v & — « HABENE LB v 5 —, TILNK - 4V,
SRR - BT



60

A27 CJeffery R. Hughey', Max H. Hommersand®, Paul W.
Gabrielson’, Kathy Ann Miller’, Timothy Fuller' : Systematic
study of Membranoptera (Ceramiales, Rhodophyta) from the
Northeastern Pacific

The taxonomic status of species of Membranoptera in the
eastern North Pacific Ocean remains debatable. Currently M.
platyphylla is the only species recognized south of Alaska. To test
this classification genomic data were generated from the holotype
specimen of M. weeksiae, the neotype of M. tenuis, and a specimen
of M. platyphylla collected by H. Kylin. In addition, short rbcL
sequences were analyzed from the type specimens of M. dimorpha,
M. multiramosa, and M. edentata for comparison. The organellar
genome analysis and standard nuclear genetic marker data support
the recognition of three species: M. platyphylla, M. tenuis, and M.
weeksiae.

('Hartnell College, >University of North Carolina at Chapel Hill, *
University of California at Berkeley)

A28 OJIIH: s WA BE - E B BEH BE2 N
Klochkova® - K.A. Miller* + S. Lindstrom® : ##% 2 >~ 7H 7 F X
Bl 53 - RARARIRHT & B L~V D53 O Pt

WEa vy 7HD I b, MERET 2EREEZE T 2 R2HEE (0
bW LES Ly TH) 1, LD FRENEITOMRMEE 5%
ATCTIVET7 747 2R, 7F AR, FH4VEL, av 78 (&
CLy V=78 KafEhd, Z0IHI3L7ILvEx 7747 ZARHZ
TEREEIN e R & 0 R BE2EINAET IC & 0 B3R o RO shCldix
SHENTH 2 Z EDBHSLITE ST E03, 7 F X RS il o
b sMELRMERE, a vy TR F A VRN L O Nk
SREANR 2 R T, —f, 7T ARDELRIVDFEICOWT
1%, HIULBooetal (2011) 7 F X @ Agarum B X V¥ 74> av 7
J& Thalassiophyllum % R L U 7- 3 FRRAIBITICBWT, ¥ 74
av7EET FABICED IRERITo, L L ZOWRETIE,
FRBTICHI G & U T HREDSIR & T\ B3, FRBTICHH W7 E (5T
TR D R IER IO E I ME»H 5 L EZ 2T, = T TAIZET
%, Dictyoneurum J&, * & /7 F X A. oharaense 73 ¥ % 712N Z,
BERAB XU Fay FY 70%% 6 BIZTHERD DNA AR %
TR 2 T o 72,

ZOFER, WTNOBI T 7 FABBIHRK L ST, Boy
A TETHBT7F XA clathratum # &L 7 V—F &, T4/ 7F R
L A. fimbriatum &L 7 L — Ricghrnt, —8, ¥74>av7
BIERABE T ORI TR 7F A 2&h 7 L—FIC&ENiD, I
Fay R 7EETOMITCIRIHNLZ2L—F2Eo7k, 2Dk
&, A. fimbriatum/ FFx ) T FAD I L —FiEHiEBELT, X
XAy arv7EE, WEANLZFELSEZINETEY ML
FEE LTI 2L 2RET 5,

(MR - NS, 2T 3EEE, 3 Kamchatka State Technical Univ., *
Univ. Berkley, > Univ. British Columbia)

B27 “IEA VT A% KiiliY: €Y v F a7 M
Aplanochytrium DD & DE A 76 KL

HRFOHEEICACER L CwAitEREED 7YY v F
2 IR, PRE LRI NE L -RTH S, =S
VU THHBEORETY, JEY v F 2 THOBHGE LK
Drzuu7 4V EOHBIREL BRI LR ErS, PERAHE
VIR 75 v 7 v DRI ERRERE L TnB T e
HEIN TV, 22T, MFEROBEBELZ -RAEEETDH S
HE & LT Skeletonema sp. Z# WR &L, FHMWIIEHZ 7€
Vo Fa78ETHBINET ST, ERENED LI RiREE
Lol LB, REBINTE 200 %2HEL 2, ZOREE,
TRTDIEY v F 2 7HOKRT, HEEEISLIAREL %> T
W VLB D S BB I e, R, o RFEREIC R
C Aplanochytrium JERRIE, Wb MRBEE M EE TH -
2o % LT, Aplanochytrium |EREDS, Skeletonema O HIfEIZ K
JRIRDVE v b 2SI, SUEICHERDIERR D B0
BEIZLT 2T BlE 3N, MIREPRIFLEETDH,
BRI ICRBEN S N2 T LR E e, DX IBEZS
VY THBEFET DMEE o R IHIE, Aplanochytrium
B, ZEV vF 2 FEHOEHEN o HE - BRIk TIE, b
FOmHEINT, HgtahtukkotELonk, bE
HRTREGAAL A RAZ L OEEDS, FEY VF o 78D
TFAMNCHKEREBIT 2 £\, Fi iR S N7 BB 2%
BEDORE LRI OWT, HETLIHELRD S,

CHMEA- B ARBE PHEK- BT - £, "HEK- R

HG=a—uih

B28 AN ' - AAL 8 E] 2 RIIIC b 7 B EHHIE R A At
DWHH E 4V 2 DB

3 Chaetoceros tenuissimus |30 IR CTE I 2 iz 70—
LB T DR ETH 2, INE T, AREIERT
LEBDOTANZADEEDBHS I m o TV 5, Hiaid, 2
RBEHED S, PR EL 2D A4 NV ALK E 51T C.
tenuissimus AT EI B IS 2 %2 5 2 TV 3 WM, Lo ticy
ANATEBICHET S LEL 5N 3 BPRBEREOE VWS
DLTHEME RO TE X, AWFETIE, HRDZBE) &KE AR
I AN AREOBIRZ X 0 M ORAIICEHME T 2 FHE HiVIC,
SARICE 2 BIGE RGRE O R 2 B L 7,

FEWR T, BET~IHILTIA VABRE I, TH
WSS 2 A VAEIZRNA VA VATH DD, 21
5 DB EWARDEEIRT BERICBIR L TV 5 2 LSRN
IR I N7, 8 HUABEOEKIEIHIZIZ DNA 7 A )V A 038 1Y
BT 2, o3I, VA LABBOMNE B HEHS B
RBBERT 22 2 RBT b0 EHEEEIND, —JF, 2O
HNCIZBRE W Z LIS A VATR E 134 B 3 HH Y
ANWAD, HHFERZEICHEHEEICHBIL 72, ZofHE, &L
DIREL FICHER - 7 A VA DOBIRPEMCTH 2 FE2RET S,
SIEICHZBGTAIC KD, IWRERBRICEBITS THEE . 7L
Z - B, OBMRO—MBH S IR o TE, L LAEDS,
BEREILV— LB A VAHBEBERTE VR E, EN
FEBHROMRTIEIFTHHTE LR VLIMIFORFR LS v, WiF LS
WIBIfR %2 FBH T 2 Aicid, B 2T L Zhic o w i #HHE -
FERDNETH S,

(MEBE AP 2, 2K 3 KT



A29 OB A A ZE . wn FHiF N 2 sk S
B 2 0 RIS O 2 P22 I fRHT

KRR, 2 AR, 3034 7 WL asiS KB RIEK
a4 L, —k4AgEH L U CKESY O, FEINGHTD
7, V) UREREORINIC Xk KRG LO&EE 2 o LA
FICEET, &, ¥ N A2ETHIMHAI N TV 3,
7, BECVERHET Y 7Y /2 VRE, WO
HOB G ICEE S T\w» 5, A RAEEEAEREIZE LT,
HIRBRIE A B X 2 AT RERFEPEE L T 508, R
FY 7 BB 23 A A8 B 50 LR R B O BB INRrE I D W T X 2 iR
Brosie A T e\,

Z ZCAMZE T, KEEEORERN 28 AL aE
FRICIEE L, B4 7% DNA v — 4 — 2 B L 72 2 Hi B2
BT % B o1,

VBIKBEA Y 74 /7 V) TlE, 5S rRNA spacer $HIE T D i T,
BRI AR ST 2 A6 U 7= 8RR A il 2 @ > T H
KM% AT 2 &0 ) BIEDEIR O &3S D FHic
L BAMHRRDRBRE NI, BRESF - S b5/ A TR,
SSR KX — 7 > ¥ — RAD-seq fllHi CfF o 117c 7/ 4
7 A R 7z SNPs {8 X % fi@tr <, AL¥EE et i H AR
FErzltELQUY B DTHh D, FtHRo LM I3
KD HAMGHR, b L AR RS A L W) B
DHEBRERES I EWRBINT, fEE< Y ED RAD-seq
fRENTCTE SN/ LT A F 7% SNPs 15312 X 2 f#hT T,
WFEANICAEE T 2 KEIBRIRE, e, S4ER o %k
ST UL vy, BRHERL o BNE T I AHETH > 7,
DIYABC fi#hrclx, BI%Elln: ok, Z ogmsEH» S &4
FUANDIARIERDTRR S 4172,

(BEK: A4 79 A4 VR, *HEOK - A HEHF)

A30 O+ Bl - HH R -BEA L XTI AYFEIR
B 2 f#az KE 7 = 1 v O 7 R RS EERRE O fiEhT

EXIAVFEDO~NTRY Y v ZHRIE, B B L gE
nzEEMEoMcEEEMEZITY, ZolETiE, -8
57 xu €Y ThH % PR-IP Inducer 2SI I N, ZNAZH
L7+ M3 PR-IP 2 T 2 2 & ¢, MM oM H Rk
hbid, E-AREICIE, HWICAEHEEL 2%£MTch s58
Fofe (AWnufd) SFEL, 7 2 ue vy OMEERAR
b, LTSRS 2 ARER TR I T S, EHE,
TN 1 B 38 5 T B AZELRE IE & UTig 2 SRR RE G
BHEEIN, WHEOMTREBEATERIBEIN G-
bOD, REEIE D+ L G D - RO TD RIS 724
FEIRDIE & Tz, AWFETIE, FREERERED A2 B S H I
T 2702, REEMIZE T 37 = 9% >~ PR-IP Inducer
YRR % 84T L 72,

ZHLHE G @ PR-IP Inducer JBI5 121372 & b 4 D
4% (CpPIG14, CpPIG53, CpPIG71, CpPIG2) MSEEfEL 72, C
No 47 xut v (Gl4,G53,G71,G2) & AMCEEIE
OMW7 zvxy (IE) DOHEMIEs % BAHIEA L,
R I FLAG RIS Y v s 7B E LT XY, 20
VI RGO 4o 720 %, 20NN
REEEIE O+ 5 272 24, Gl14,G53,G71 O 3f#
DHRDMEHT 2 Z LRI N, —T, KEEEG HEIZIZ
Gl4 £ GTM D 2FEDADBEHL 72, F7, REAEIE kD
IE I35CHBEGICIZER L o te, KEBEIED -fIL GO
+ M DRTIE, PR-IP Inducer 23{EfH 3, I Nhshiffmse &
oTWAE I ENRBINT,

(HAZFK - #)
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B29 O AH - A AR A EAR T A —Z - HAR
—ah* XY a A LT & B Karenia mikimotoi D H & #hEZT)
1220

K. mikimotoi FRi1\E I CORMFECHRERHZ T 5 2
EDHIsN TV S, WEHILICIE, EEESTEONE)E
P22 %08, RSB DR % PEbR U 72 S CARE AR KB
DEFZBP L 72Fld 7w, KFFETIE, AV azxszHw
T, AR HEShER B & BRER OBRICOWT
PR Tz, 20154E6 H 19 H 1230 432 5 B H [E R Z £ T,
MfERIE ==y — XY a 2 L 2 e e 4 BTRA
Hios OKEERI 8 m) ICRRIE L, AR Z L 72, 8
N, 2V 3 A LN 3 R EGEN S H H KRR &
D, Kid, ¥y, 7uwv 74 VHEOGE, EEF % 10 cm IS
W L7z, ¥k, 05, 25, 5, B-lmB X7 ra 7 4L
MR CTHRILL, 79 v 7 b oMifaseE, S8 (DIN,
PO-P) ZEH, W L7z, XYV 2 ALHND K. mikimotoi D&
WS, BiEERE, "EIEE clERI Nk, K
RN, 2XFHZ05m g, BRKZSm BT oL,
BB DR T3 125 pmol m*s! TH b, KD
FETEH L DSEAR] S 2 Y64 110 pmol m?s” (L1 1994) i
SE D> 72, DIN, PO.P L, 15304 ~ 21 1% 30 45 0 K J&
DPHRINEIRETH D, AfEOHAE S DIN 0.58 ~ 0.78,
PO,-P0.14 ~ 0.15 Z [ZIFJj 7z L Tz,

(RIRAKGR, >N EBKERESKIFEY v ¥ —, P IRRBEYER,
4 KB LK)

B30 “4bHL ] e AR 2 A £ A= H A bR
— % —Z M\ 7=l Karenia mikimotoi DYERINRHS

INETOEHL DIFRIZE D, KRB A A = X L OFFEHM
BIRAZICHEEINTE L, —J7, FflORBICERZ YT
MoRIEA 7% <, REEEOBFEER & 2 ORIz +o I i
IT e, RUFFE TR E RS 5 o B =2 A 1
5 2 At 2 M I eE e ik 2 M7 U, R 2R o fig
HIcET2ZE2HMNE LT,

9, IRWER Karenia mikimotoi D¥EEAEMME 2 & Nz 7 v
T PR CllE L 7-filla (FefilE) % SYTOX-Green (3L
HilE O HIIEME O 2 0E @ ] e 2 IR e ik 3E) ctal, £ v
EreY s BT A A= R—AY A P X—F—%H
W7z, SYTOX-Green Jeftrfzihfifia (FEME) oMEF kD
L E T o %, RICTEFRERICESE N Z S5 2, Eid
I & DGl b L7 P o ER b oSt o 2 175 72,

K. mikimotoi DFEAMILIZ XS 3% SYTOX-Green DYt 55 %
WEEt U 724558, BEPrC 10 oiE o Qa3 ch % &
Wiz, FAEMEIE R ED 1 IRHEO ARk T,
AKFETROINZWDD LHEI N, 20720, Kl
DA o FUAN fa ks V8 A AT RE & ORIl S 7z, $E4) 30 TRE
THROARFEMAEIE, EoBRMIC I8 TIC R - GAEIL,
JEIR ] COLME DS I § 2 k3Bl I vtz 518, B4 7
FERSAF AR EEO M EEE 2B E T 52 T, K
WO A BRI < BREISF oS naEIc 72 5 L HEZE X
nr,

RBFFED—E X, TR 26 SEEEKEET GRIABIGR) FitF 3
Izk hirbniz,

(KRR EREE, EERY: - ARERE R, CEAIKE)
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A3 S W BT 3 > 80 LT BRI S S
SRA A= 2 WEIRO R B KBS B B 7 5 > 7
e

HOA R— Z7HHEERICIE, 75— VIFEO % 72 WK
B DML 5 CZ T TR L, BRSO % BT
DR B2 CGEAT 2 2 70, IRRICIEERSES
DFRIETIK, eI IR I SE S D4 & — v 7 #EREK,
Z D T IR D K EVHEN B KD DT 5, RW%ET
1&, 2011 4~ 2014 £ H 7= G E XK PEWFFE AT 2352 ) L
THENBIC L VRO TS 2T, Ths 300K
WICBI AWM 75 v 7 b v OBEOREE NI, A H—
YV 7 YERIEK EHRKTIE Chla BE LMY 77 7 v D
MHlEZEEE DN <, FABERAK TR > 7, FRERAK T
WIS I S IR T 2B 3 i (Skeletonema costatum
s.l., Leptocylindrus danicus, Dactyliosolen fragilissimus), Yy
KT AT § 2 B 2 478 (Fragilariopsis spp. &
Eucampia groenlandica) 735\ HIIESEE & HBUHE %2R L 72,
F A= ZMFREKTIINEERE B U, W e R
TS S N5 TR Prorocentrum minimum 735\ HlE %%
LHBBEEEZR L, MEDOZ s, HEOX = 7
FAPER CIEARBIC K > TRE 25 77 v 7+ VY REEDTEL
INAHIEDVHS RS,

(" ALAKWE, * ALK

A32 OB f5—HE - AEH NS e R BE - D E-
BRRERBNORIRURINTE ZIH DD

IR D TG RIS D 25 % KR & 3 2 &)1, —
RAEFENIMES ARBIREBICH D 22ds, HMEGEEEZED
SRk BB OLEEGTE R o T0wE, INETORE
5, RINO—RAEEZ, B REHZ2HNA S hiisic b
N, AR OFEE L 72 BRI TRV I LRSI IR TE
D, FWRECIEUA DRI X D —RAEFEHBFIR ST
W3 EPHEIN, ARETIE, RO—RAEETICKIET
RIERIBE OB 2 MRT 570, LR L Pfigicznz
1A A O & BT, WK O SREEEIE (NO-N
BIXOPOPIEE) ZHIEEL 7z, 51T, REHFREEE X
EESOBRERH T 5720, FHUSOMKOLLSREL
TATE B EREICRH LD, PRE X LRk L
I —E RO (KI5 ug chl. a) ZHEM L, 5 HREE
= (4°C, BHH 14 W5, WEH] 10 BRI ) L - ol E »
T LT, Z DR, RBEHEEIZ, P (NO:-N 0.024 mg/
L, PO.-P £ 0.074 mg/L) I MR, EJiR (NOs:-N 0.036 mg/L,
PO,-P JEFE 0.160 mg/L) TEi\\ 2 E WG otz, £7-, WS
H O Mg, FRBoMIIAKIZHR, BNk %
AT L BaIcRERlE2 R L, BBIIo—XR4 5%
TNIRBEEIC L DFIRINTE Y, REHHEOMHB T
I BT ORRD S OIS IKFEL Twb EEZI 5N D,
("ZK, TRIRR)

B31 Ol 5248 - R R - ol BT T RS
A Arthrospira platensis % F\ 727V A V) P RIS HILIC
X% CO:. 7t 2

HiEREBEL DO E 22N TH 2 g fbiRE (CO.) DnlILE:
it U CHEBEICK 2 CO,HEMFEHIN TS, TETILY
Y MR R 2 v B 2 TR COL IBIRNE & pH 28
HrFEo 2l 7 e AMEE I, KR TIIAR T vt
A DN 2 L, 2 OFHibiZ T 72,

FEBRIZ X Arthrospira platensis NIES-39 #£ % F\> 7z, CO, Tk
I (B2 AR 04L) &S (FIRREIL) D2
RO IERR 2 1 Hic1mo02L & L, 18 HREk#EL 2,
CO ERMEIZ04Ld' T—E & L, ZORE, L
72 CO DIZIT 100% DRI E 1, ZD ) L 42% TH % 90
mg-C L' d' 28I B & v tz, ARFEBRICE T 2 sl
FEEEE I3 029 g L' d' TH - 7253, THIMMOBFE L H
BLCED o7, RERB XOREEITTTICHFETS 2L
P65, RFEBRTIXEFIRSEE TV EEZ S NK,

Z 2T, RIERTHRENE 50, 100, 200, 400, 750 pmol
m? s 2B B A. platensis DIEFTER % 72, Z DREHE,
BRABHE L LT 108 gL' d' 23F 54, B RHEH
T T BRI O 45 TH % 334 mg-C L' d' LA X
Nz, K7vx R8O OLEFEZRH T2 8T, &%
COFBHAHEEL L CO, [MINAMTZ 5 Z L3RRI N,
(AR - I, CAIEREE - T

B32 O AR Ffk' - MWK K I SO R ket
Nostoc |55 VDI A AAFRY VKT 2 7B (MAA) E&
FGE AL T D LR T

HiEREL W IS BE T 5 KB Ic& N5 &8 (UV) 13,
BN E > TIEEETHD, ¥ 875 DNA & EDAEMR
HaTIEGE 6T, AP UVIRFIC X 2BEr o H
EBFD 1 0DFED—DIZ, KT UV IRIE D EFEDH
%, UVIRINMIED S 5, 4 2 ZRY V87 3 /1 (MAA)
1 310 ~ 340 nm ORI K Z TR TH D, T8
eI LT, Lo FEPEREINS, N
FTICHS P EINT VS 7 VgD MAA B S T,
RV =2 VBREEOPEREE FANTY e —27-Y
VEBMY R F N A FA XN T 2V — VEREEE (mysAE
ETFEY) 8L 0- X F VRIS (nysB &5 1Y)
WCED 4 FAFOHF Y —NIEBHEN, 51 ZHE mysC
BETEDICEY 7V yfNEh T azR) v -7
VU BERT 5, MAAZAEFET % 5 8 TIlE, mysABC
BETEREEINTVS, 9faZ2RX) - Y ity
BRI 2EEFEICIZIEY XY — L7 F FAREE L
D-Ala-D-Ala V) & — X (mysD &5 T-#Y) O 2 @ERH Y
T UEBIEIEuSITonTw b, AFEETIE, Nostoc
commune (A > 7 77%°) & N.verrucosum (7 %) O mys
BETFHO YT ==l THET %,

("BIRTK - SA A b2 - AL A, PHEEK 7/
LR, PHEEBAR N A, CEIRKBIT HAS 257 L)



A33 “JF LSR5 - W - O - A 920 - LR ]
T BERS * + Gregory N. Nishihara® : PEICRFEHE RGO Rk
N & 2 #7227 DYEDEIC I 1T 5 IR EEqEHil

M IR A A RER Y — E X 2P 2 RE LR TH
%, L2 L, BEOHEREBRNICEL ZMEE 2o Tn3,
FE2RR RO, /%, REHEMEBENEZSND,
RTd, IR L IREORIREIRIE, BB B B
L, BRNICBUAEEEBRLECEATLLI LB, 22
T, AR T BT, BESEEOBmET 2 17w,
KNI X 2 2 aX Y £ s (Sargassum macrocarpum) %Jj
ROBRFN RIETHE R M L 72,

AT, B & L T HEKLPI G o MBLE R
B Bl - B R ORI RIS 2 D bR & % 7 Bk ik
DWIEETH B TEYIEEEK, 2HW 2, FEERIZ K
ESREBZHHETH D, BT S SN T w2 BIFEN -
FLEHTHE 2 FE N TN L 72, EYIHEEK % JkSE I 12 fEA
L 7= =B (St.S) Ltz Tb 2 naEEE (St.C) 2, *#
nNFN/ axX ) €7 QYK 20 BB L 72, 201544 H~
2015 4 12 H 3T, HIT 1 2N ZFNOBHN ORI IR,
AKiE, o ERBEML, 10H, 11 A, 2 AICHiEoE S 268
ML 7=,

BIg A e FLE T, SIS EKOERD, ik
DEIICPUITTHER ML 7z, ZDORE, 70% DOHHET
St. S OREMEIX St C LD bE ok, o T, BEIEX
B OWERE, DEROBRERE 2 IGET 251185 % 2
LRI N,

CRIEK - B« K, 2R X v b - ¥R, P E L BT,
YRR - I, CRIFK - BE - KBR - BRES FHER )

A34 ORAT IEBA - BRI - GV - 1R A T R
Bt RIS K % F O 7 U Ishige okamurae DK
PEDTAR

AR R AL L T 3 TEEBET ) oAk E LT
Biiek ok D SR FERIR O YEPEREAL S B D, FEHe 7o S e B
VAT LEAIET S ETEETH D, AR T, REHEIR
E LT, HEAKALBLGE O PEE R B 1T 2L - B KOV
WS o Dbk E 2 R Pk HRDM O ERETH 5 THEYE
ZK) e L, 18EEH Ishige okamurae X532~ DA MK
OB RRED R % 175 72,

EYEEBAK % 05% S 5.0% Wil L 72 K gL (B IX)
EZNEEZE D NOS-N & POS-P Z L 72 /KB L (N+P
X) %My, A 20°C F¢10 HRE (HRT:2 H) o
REEPEML 72, ZORE, BEMUN+PXICEIT 5
R IX, FSOMEZ2RL, RERIFEZIMA 2 WHEX &
L CHRICE» -7 (p <005, Tukey Kramer i), Z D
R o, LYRERKOIFEREE~OGHEIRE I N,
BRKMUN+P XD 50% HMXICET 24 v DRINHEIL,
ZNZ40.012 +0.0017 gmol g-DW d', 0.020 + 0.0024 gmol
geDW'd' ZR L, BAENIZY voERBBR SN, —H,
RIAX O 0.5% FINX T, HBaEmidicEsthoy o
Wit L, E~0) yoEfIZR Lok, 2EFDOK
NIz, @FHEXTADOMEZ R, HEHMEZE L CEks
ZFEOHIBTICHD, BNOEEFTZHE LI EHRERE
Nz, PEARIMEE 7 1 2 2 O AEYIEE K 2 SRR & L 78
FTF, FMIZHERY v OBE 7% 50% RINKIZE W TR
WY v 2L, @EBRXTRONLZEZOHIBENIZE
THRHNDOEZSZAH L TEE2HEE T2 0% %2R L,
(CAUMEA - BE - T, 2AFRER AV b - bR, T EHIEITREE)
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B33 “ffA v ' - R R - PEN 7 - AR R - A
— 1 pelES ¥ Nostoc commune KD PHL< A4 2 ARY v
B 2 7 Wi SR O il

BERBES o 8 Nostoc commune (£ 7 577) 135N ERTRIN (4
FELT=Aa22RY VKT I /B (MAA) >, MAA
Brrzuntk /) rvhHrwiizzaunFer A I oAy
FIo7 2 24 3 ) 7P a—uaESs L KEERETH
5, A7 77 CITBENSENS Y, EEFHA, B, D
IZBWT—#RNZ MAA X D b FEPIKE W THO MAA
oA nETITMEIN TV 3, EETH C2EET 2
MAA IZfEFT S T, AR T, EEEFR C TR
HTH 23 EEZ SN2 PTH MAA FHEE % HiE - k8L 72,
KL 72 MAA 3EE 1% 312 nm & 340 nm 12 W IR K % R
L, 3-73/v7u~nxkv-1-4vtl, -7 /727
g~y 2 o0z RO I ETIRINL, HED
WM, Hil MAA BERIZS TR 756 DaTH Y, EiET
BB 234§ % 1050 Da-MAA itk 7 7' a v o4y 1
E—H U7, BAE, ZobEEERRET 575, NMR i
WZfT-oTWw3,

(" SIRK2EDE - BAARIE - HARS AT L%« XL AT, * 4
K - ZRI R v — « 7 ) WEEREfRNT R, ° &R
REEBE « FRBIE « HIRS R T L% - frs AT L)

B34 “#5K #ftz ' BEMEC - WS R - ST @ -
ISR Kk F 2 AL ¥ T )V (Aphanothece sacrum)
Sy BERR DRI & M2 B 2 PERE O fR T

YOKIEBEEE A 4 ¥ v 2 7 ) EPET 2 &0 T Ot & b
(EPS) 12 fRAKMED G, EEMHIMEINS, LrL, R
ALY ) DR T 79213 T e L, B
EPS EFEREDMANTIZIZ & A EfTb LT Wy, Hivz ICREAREL
DI TERELL 7= MBS L 7 A4 XD ) VR
TR % H Vo, 16S IRNA %1, #E5iEe EE, EPS EPERE Lhie, &35,
V) VIREDSEENEC 5 2 558 R fRAT L 7, 16S tRNA FUF1IZ
TR TR TR Z > 7, TR TP an=—n L
FREDIHE 7 2 30k (FPUL: 2348 (0 - KH, FPU3: fikfh - /N,
FPUS: ikt - KAL) %8 OV BT R & EPS 2 PERE o MR T 12
BE L 7o, BRI 1Z 0.10-0.11 pd', EPS AEFEEHE (13 0.010-0.013
mg /ml/week THREICERZ X 2D o 7%, 3k & DERLLEY
HEF R VI TOHMEB R S N - o BRBEEREZ RO Z
&, FPU3,5FkIZY ViBE%R 574 uM 12 11T % & BEIHBHE D
Ronl--ofgREtch s 2 LRI N, oo v
BT EPS AEFEBICEIRM S 2 L MG I T 3R E D E
1%, NaCl 2% 50 mM 12 |1 % & FPU3 ¥ & EPS Z4: i &
PHBISHEML 72, DL EOREED S ik, FRRECAFRE
HD—ERIE GBI SN S T & & EERE D ST EPS %L
T EDVHNIIRoT,

(MEFRIRK - HEEE, CREARULK - BREE, CARBESENA - =T
P A4 LV R)
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A35 OB BE e BIE - GYERIC - R R Aol B
R FH R r A BT T LRY WS TR DR
BN X 2R~ 7 Y Gelidium elegans D2 E5H

SR OW AT IC X 2 OBEREM L LT, A8k
KDY 2B 729 Y IRHEMIC X B HERTEICEH L
7o ARWFZETIE, U Y IREMBIROKEE I L 75
< 7 ¥ Gelidium elegans D3l %2 75 72,

FEEEX E LT, WMEEERE (NaNO;) DRI (N X),
RYEEREZSE L U VEBREY v (KHLPO.) OFRMIEEHL (N+P [X)
L2k ic i E4)E (Co, Fe,Mn, Zn) % WRiN L 7z 52 b
(N+P+M [X), YV VEBREY v % V) v WM ik o S8 ol
o 7B (N+PA [X, N+P+M [X), SREMRMIEL (CX)
R Tz, HREIRIRE 2 HEREE K 400 uM, V U BRE
Y %30 pM IS EEET L, skl 25.0°C ¢ 28 HEREE L 72, #
DFEE, C/N/P HiZ, 52%Ri (193 +£28) & C[X (197 + 108)
DS N+P X (59+4), N+P+M [X (53+3), N+P.[X (61 +
33), N+P4+M X (53+5) THEICEWEZRL (p<005,
Tukey-Kramer %), U VFEREY v 23T L 72 EBHRX (N
X,N+P [X) &V v IRFEM 2R DS Tl - 7 EBRIX (N+P,
X, N+P+M X) T, ZiZRshnd -7, ko C/N/P I
PEVIZE, BENORBREETHL I 06, V) VRE
M OMEERGE~OF AP TRR S N7z, R, CX
(001 £001d") & #E LT, N+P+M [X (0.02 +0.01d"),
N+P, X (0.02 £0.02 d'), N+P.+M X (002 +0.03d") I B
WTHBERENRED 5N (p <005, Tukey-Kramer 7)., LA
LOER» S, U VIREMBECRORER, KEERIETHM
L 72554 (N+P [X, N+P+M [X) & %D~ D4 Roh5
NhHHIEBTRBINT,

(AR - T, 2RPER A Vb -k, P TR

A36 Jessica Adams : A European perspective on seaweed uses:
historical, present and future

The use of macroalgae (seaweeds) for a range of products, foods
and additives has many benefits compared to that of terrestrial
crops. Growing macroalgae offshore does not require land, fertiliser
or freshwater. In Europe, macroalgae is generally uneaten, so
alternative uses does not deprive people of food, as is the case with
maize and wheat for bioethanol production. Finally, it can grow
very rapidly, generating more carbon per Hectare under optimal
conditions than terrestrial crops such as sugarcane.

Sadly, issues such as the high water content, the potentially
hazardous and unpredictable harvesting environment, the corrosive
nature of seawater and high cultivation costs make this route
problematic but I believe the benefits can outweigh the costs,
making macroalgae a major player in foods, feeds, chemical and
fuel industries in the future.

Macroalgae has shaped the lives and fortunes of the people
in the UK and around the world for hundreds of years. From
the production of soda from Laminaria ash in the 1800s,
through modern day hydrocolloid food additives to future algae
biorefineries, this presentation will give a European viewpoint of
macroalgae uses, current research and future potential throughout
Europe but with a particular emphasis on the UK.

(Institute of Biological, Environmental and Rural Sciences
(IBERS), Aberystwyth University)

B35 AN & 2 - 5 AR - (LR B e KK S
HRER IS - P Sy i AT 4 A BRI S
Nu7aL 70X AVERE I bay FY 7 EiEREOL—
F77¥—

F—F 77— FREHA T LRI T 2N R
B DI TH B, AWFFETIE, 7L JJ@D—F Chlorella
sorokiniana % T, WREHERA L A THEEINSE A A L
DEEEA— 7 7 — OEHEZ 3E WM EE 7 BT 2 [
BAOCHIRE BT L, & 512 RNA-seq 2 FEfii L 7z, i
BRI 2k %2 RSy F L, SARNIC BT 25
3D M ZIT o 4EE, I b a v B 7 0iERA I
WHIZHEA L, DL Cu3RTFPEEI N, ZoRIC
FANKT 4 —DEBEBEML, I hary ) 7RERED
BT 2 2 En3bo-o Tz, MKENIEE 2 BE I Ak
TE 2~ v AV BBEIE % o CHE SR 2 FEA I
KLl h, —HEOA - 773V — sREIHIREEET
BRI INTD, T hav Y 7ROERE L ZEEOBE
HIxR s ol, MBEHETHRECIEXF VRS V%
JEATGS DfE#BEZ L7 2 A, A=+ 773V — LM
WEDEE I N RS IC S VU I s, S b
a v R 7 RERASERE I 2D > 72, RNA-seq BT DGR,
TS AR LRSS 12-24 T ATGS 23R ¢ FEIR L TEB D, 36
RTINS LI B % V-type H* ATPase & {n 1D 5%
HERBHR N, T hay PV 7REREO SR I3
MWEEEE LT, REREEED> 7t —F7 7Y —
REZICIFBERL TR WX S E,

(HEECK - BE - BraEik - dedmday, 2JST-CREST, °HEOX -
BE « BiHEER - A — 3 7 2 v ¥ —)
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RRAY—RKREE

PAO1 SR K - I yssh 2 B &7 il HE - B
B OKEE S P RERT - MME B AN B2 F
A EE O MR BEAE=SZY A4 b 1000 i
BHEICB I ARBEDE=2 ) v F 2015 FEDHH

BIEEAT =Y v YA 1000 DESE =4 1) ¥ 7 1F 2008
ESmE D, JHHEEME, EYIREE)I, BT,
FLOREE SR, KEETE, BREBREBD 644 M CHEEL
T3, FHEREYA FOBESROBLKMICERLTRY, &
EoMEEREL 72 LT, ZHEWIT L ICHE L L KAFERND
TR & S 2 R L T\ B,

FEOMEE, BHTlE~a vy 7, EBIITIE7T I A, THE
MBETIEAS X, MBTIEZ2aXeThA, JaxXvEr,
YFXEZ, ALEY, YVRIEY, RETRERTV I AN
EH T, $7, BEOMAELDHEBERMUTDOEED -
720 1) ETIEHIE LB CEESR S e, 2) EFfIITE,
2008 FENSEZZ Y VI LT WET I AREDO DA FIRMHED
A3 2014 4EICTEIR L 7228, BIE L Cwied o7z, 3) FTHTI,
KABEND A3 ¥ X BEE L IV ZEE L T 523, 2013 4EDARR I
BEEEDME HERE LT\ %, 4) MTEPIEBIEE D R v 5T FHE 7
O ARSI, 7uXORFEIZEA L, 5) HETIREIE
EY OBENRSNLD, A ARYFXE T & ERAER
WZHD, THAADBEL Aoz, 6) BEREEDT Y b7 X134l
FWY 72078, RET D YA VD hdotz,

(EER K, ZRE R PR, P ZER- BB, HAHEKDE,
SHEFUKDE, CRIZBEMTANEIEE, T HERER - B HERERRE, SOKORER,
Lk - bk, HAEBSE R A)

PAO03 “%gHh HIE "« BEH KA 2« (U fE—° - B Bt

FORR - MR B BRI > 2 Y HO i
2T

201141 ~4 Az, fLgv > 7 VHoO—fEE BRon bk
B DR TR A4 D3 F (] BT P R b S TEREE S e,
AFHIZKIE 3 m OPEEERICERE L 2RI IcEEEL, &
BoE ECHER I N, TURE, BTG O#I%E L DNA f@fT
Bifot b 2A, fIETAZXIE Y ERESI N, A
Kikuchi et al. (2010) iZ X > CTHRIIV 7 4 T J& Porphyra ®—Fl &
L CRl#k &1 724%, Sutherland et al. (2011) IC& b 7h %7€
/ V@& Miuraea 123 NTW5, TNETHADKIGE KRN
R RNE OWIRF D 2 A DOARTEEPASNTED,
SROEEHIZABORBLOAIR E %2 %2, BBNOLEE
i, ERRD2 AP ERER WHEHTCTH D, RESHADOHER
DIFIZALE T 2 BNICIA 340 LT\ 2 TREMEDSH 2 & HEM
INTo, BIMBREERED & RRAEET B2 B L, BNEE
I & o ORI IR D BRI KU IR E A
HOWERZTNT L 25, KRREIE30°C L) ERTH R
FELUBRAT 2, EREET & hPERET I & % MR
RITH % E, KBRBELOMERBR SN, —F, KB
PELERIR & 30°C THE % L 7= IR ICH1ZE S 4172 apogamy (3 5
N, KIREEIERIEKTIE 10°C DA THD S L= MEHE DR
A3 10-20°C THRZ 272 &, HEREDE VIR 5l
(" T-iEdg o WA, 2R, B R KT - R, ¢
PEIRIX KD, ° A gesKiif)

PA02 “11Iif JRT- - (FE SEAE - I & JREERICE T B
TEREYI D S RRVEM A

HEVEREY) (SR - 7 S 798 1%, IhREBICAET T3 K8
DBFFERDCER AN C, WHEREE2 X2 2 EE L —RAERE
FHTH 5, BERFIIREE, B, RN & HATH 1500
MRS, VIV HEEHUTERY YA HOWERM (7
2 EE) CHARIKNIOEIMEIN TS, FEEBICIZN
450 FEDWFFEREYI DB EB L Tw 2 LMEINTED, 1205
T EL L DWW ET T 26 TH SN T
Wi\, SEEDS T — 8 & O 72 HFEEREY) O Bl BT 12
X0, L OREHENRRAIN, BEEDIZINETELS
N BB HEICEA R EYBETH 2 2 ENTRBEINT WD,

AWZE T, PR OWERY D% M %2 I 02
22 EHMNELT, EERBICAET T EMYY Y 7LD
TR E B 2 ko T,

4, 7, 10, 1 HoFH4 |, 3, TH, :IBD=0prcEE
Wz 1 IO E3[MERTOMEL, ERGHEZERY L, @2k
FEARCHEE L, X518, nrlTS 2 rbcl 7 EFRDRERICH R 7¢
DNA v — A —%2 T TRz 8 2 ko7,

Z DOFEGL, BRI 19 B, 18 44 FH, R 113 M, v 229 11,
2RTITT DR TE 2, FET </ VETIE, BIEICHE
WDH D HDITDOWT rbcl DIFILELH % PE L 7223, BEFOH
FERLH & F—B L oz, FLEA A 72T, MENAE
R OME oM, IFE ISR CIESHER SN0,
DR 2 ED TS,

(BEDKEZLTKE)

PAO04 “bily A '« Ak #5357 0 ¥ > h — S AL DRI
BETRWE SN HAPHELLS: Yoshizakia indopacifica 12D\
<

[ 57 B} 27 [ 9 A T 13 2002 4E 9> 5 B 4E T “Algae Marinae
Japonicae Exsiccatae (HAREEH T X H—%) " ZRITL,
AAE 3 HPTOZE 8 FCUEREADY 200 ICET 5, 2O
XA —F IF M 40 BB o EEEAZE K STV 523,
PR ISR REDEA 40 2 NI E L, BRE - BE - [H
EWRG T\, 22T, WERHLE (1943—2011) O
THEELDFEEI N 7Y a v o IR S HRE B
ragrarnygy) ERZIERTZ LI L%, LaL, @
BOEIRD 233 TV aF Ny LB 2 O CTHEMEIZ 7
HIA N B2 To72 24, 1) HOER202—12 mm
ERIK —ET, 2) BIZTEEIT, 3) ZIER D ERE L
Hi&aed, 4) WElasR (gonimoblasts) 73, ¥R (involucral
filaments) &iRFEYT B Z 7L, 5) 4rd#k (diffuse) oD Bl
T2 52 L6, GIEEREDBERITHATIEARRE
D Yoshizakia indopacifica Lin, Huisman et Payri T&h % Z & 23|
AL 7,

AffIE, 2013 4EICHR (Lin) & 23FTEHAE & L Cadili L 72
aAFNIFFLET, BAPSRELZ2HSLZ2b0Rd s,
INFTAHRETH- 7, ZONMIEHEE (¥4 7iEH)
PO 2—AL =7, WA—XFZYTICETREZ LD
HoNTWEY, SEIOFFCENICOEETT S LW
P> 7,

("ENLRME,  EEBNT R KB ETSERT)
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PAO5 CllifE 21E - /N —AA - Sl R M ERC
THYIT EXIENBFESY S T EOFHIIZOWT

HAES Y 7@ Dasya DTl 74 52 7138 & 30-60 cm 12
5O KO TH 57535, FDOFERIIAHTH > 7%, Yamagishi
et al. (2014) 1Z AARPERIE S L 7122 W T ARG 2 170,
HAREDEARIZ T 7h 5P 7 D4 & ET T Dasya villosa
Harvey & IZTEREINICE 2 2 L 2R L, HFEL U F 527 D.
enomotoi Yamagishi, Masuda et Abe % Zl# L 72, AFHKTIZ, 77
ATYTEINTELHREREYY 7TOHICH H 1 DO
HFETHZERHCLIIL-DOTRET 5,

BERIZASREBETRED S REL 72, AMIZE S 20-65 cm,
ERE25-40 mm & D, FdlE i ARIGE VI Z T 223,
RNEDHIIEDEL 52 EICL D EIEE AR S, WmKIEE
WEBICEDLN, WRREENES 2 WEBIRES (pseudolateral £
X O adventitious monosiphonous filaments) TIER ICHEICEHON DS,
BRFIFEE 49 mm, EE3045um H D, & FICNETEBA
S5, Wi 5 ORI AHE TS 5, S8 3 il
ok, FHIITER 900-1250 um & 5, PUSTHE T2 stichidium
OB H 72 D 4 EK X 1, PUSHE 7 cover cell 1X VU457 HE 158
Bz 1, F2{HEL 2, AEREFERIZBIREIC 1-3 {#
AL B, P TRCBOTARED & 5 ICURGE T 2/ 7% <,
Z O CTAFE & D. anastomosans (Weber-van Bosse) Wynne & 4 i
DWFRETEER 1D cover cell 72 £4% { DRI IHEL T3,
Lo ULARENSKIETH 5 DITH LT, D.anastomosans \¥i5 & 4-6
em TE/INETH D, rbcL 43 F-RMEHI B VLT H 2 FEIZHRM &
%BH337% DEWH B EDS, HEEELTXNT I &R
TE, AMiZ¥yYTEOPMTH S EEZT,

(CHEILK - BT, 2 bR - B, O LKA EA)

PA07 ©Suttikarn Sutti' -+ Masaya Tani' - Yukimasa Yamagishi
- Tsuyoshi Abe® + Kazuhiro Kogame' : Chondria tenuissima
in Japan: Is it misidentified as Chondria tenuissima
(Rhodomelaceae, Rhodophyta)?

Chondria tenuissima (Withering) C. Agardh, currently regarded
as a taxonomic synonym of Chondria capillaris (Hudson) M.J.
Wynne, is the type species of the genus Chondria. This species
is characterized by its fusiform branchlets and attenuate apices.
It has a worldwide distribution while the type locality is Isthmo
Portlandico, England. In Japan, C. tenuissima has been reported
since 1896. However, although most morphological appearances of
the Japanese C. renuissima agreed well with those of C. tenuissima
from the literatures, they had some dissimilarities. This study
investigated the Japanese C. tenuissima to clarify its classification.
The stolon structure which has never been reported was firstly
observed, and adventitious pericentral cells were discovered
between main five pericentral cells in ultimate branchlets.
Moreover, a marked spur at the base of a mature cystocarp was not
found. Phylogenetic analyses using plastid rbcL and mitochondrial
cox1 genes showed that Japanese C. tenuissima is different from
C. capillaris from Ireland. From these results, we concluded that
the Japanese C. renuissima is misidentified and has a phylogenetic
position different from the other members in the genus Chondria.
('Graduate School of Science, Hokkaido Univ.; *Fac. of Life
Science and Biotechnology, Fukuyama Univ.; *University Museum,
Hokkaido Univ.)

PA06 “51) B2 '~ JINI 553 % - BEJE BE 2 0 HASHERLSE by
A VICEEND THIXE S DITEFHINE

FAH Y (AX7VHEHIVURYD X, HEERS SV
JEIEA 3 FEo 1 fET, BHE LI OAFEEN 2 & SuMl PRI
ST %, Bl (1890) i@ (1911) 12 X, A2+
YAV EDBERDH Y, BILT, BBIAREZ D D% il
WT M XL TRER) £/ THESEE, LHUOX
T2 EPMEINTVED, AN L E L
TRDSNTELDIF TR, —JF, FBEAREKER T,
WETH TH XLy ZEESIND FYH /) EXFILT
FIHLTWE, THIIXEEZ ) E YA /) LEFEE A9 D,
Fexlx THIXE XD OFEEZHOPIZT S0, RERE 19
WEEEhy iz, TER #EL), @R (56, =8
1O (BB, B2 (HIRE), SRR (BEE), ERER (&
K - FLEFIE), ROE (EH) T MHe Sy iaplx
NERIBEEZ DR E E DT F A 2 ) SEREL, rbcl EI{E
T OEERAER) & coxl BET (S ha v FY7) offoiEH
BEANIC D 43 TR fRAT L TUREAINEIE 2T o 72, Z D
B THIEE I IEARIRETEA 3l & 130 & DBl BT
HH, NFF LT 4V E LT Meristotheca procumbens & L
TEHONTHBFETHTH 2 2 LRI NI, R
WEWTIRHBERNEIVE LOEZERNZEOOSNDE I LD,
FTHIFEE D T A2 ) ERXAIENE RSB &
EZo6N5, BADOMAOHIFTIX, A ENTBEI R
SELTI2ORBEINTA 2 VDY ) b ENT0EM
japonica Kylin (% 4 7 : HA) THbh, ZoffiE DE%
IZDOWTHRIDINIETH 3,

("FUNK - BT - AREER, UMK - BE - )

PAO08 it #% @ IFIRILIZ BT 25 7B R 7 B4 & LhE

KRB FEA TV EA7RNCET %24 7€ X 78I EE NI
WAMEINIZ S 58, IERENTIEIOMSIEE A SHEEINT
E579, EERBEOM/AMNT X AFIILTHEAR L T L ARgE
DR, 2014 FEEIZERET, BEAToKBICBWTATEXY
HSHOETE 2L, H39EAKETHRE L 72, 2015 F5

FRT, B, R, #EN, LEWHIcBWwTHATER
DG, ERICBIL CTHEZITOH A2 G0,
ZZTHET S,

HIMIEEZME L 722y A Ah 7€ X7 @O Sirodotia sp.
IZ2WT, EBTOABTHICBIA2ZEMMEZ#HAEL 72, =
ICABRICEBTAT7AATERZELEELY, ZofEIZ5H
EEICAIRIICHERE T E 2B L, S HITkilkT 52
EDVHHL 72,

BNTOATEXZEDOGAmEICOWTIE, LETF Ty
HAATER 7B —FOETMZ 1 »71, =k AHTEXY
S. segawae DEBME 1 » FiER L7, AV EX 7D T
% H 9V % X 7 Batrachospermum helminthosum O 75 5 13 B
i, R, BEICBWT6 7, Fv A 2hVERXY B.
arcuatum DL EFHIXIE BT, BEMTICB LTS 7Tz
WCHER L 72y SRESICHATERIBDORY ATERY B.
turfosum DEBH G +IETHE T2 » iR L 72, Loy
HATERVZBERY AT ERX 7 ABFEHOKDOEBERGERE Z
WS B IR (10-13 pS/em), BSREBRE 2 iF L HE)
RBXNT, $-206 2oL AU TIE, v Fa sy
RIAINA A Y Tl ERFRERLE O HE RO
TN R Sz,

(I BN - ML 7 A 7 2 —)



PA09 “m7K I '+ SIF JAN 2 2 BIARKUC I 1T 2 RIUSK
FDI A &g

WAREZ, MiikbFavX¥ro752a%, AU974)
Vi oA EoEEE LA NTWB b DD, EHND
BEMEE X T Thdrot, SlEl, 2003 4 &k b 12 £/
D12 ) AR CHER T E 2 KB /KGEEOFE 21T\, B
2 ff, ALWafE 8 fl, FEikGRNE 2 FH, B 1R, =
1978, MM 10 2R L 72D T, ZONMRN & EHR
BlZowTHET 3,

R, AVEAVEO6E, A 44>V Y, YVALAN
X I DMER NI, 2009 4E 8 A, FHEEWHOEAKM TS
FI 7B TERIBELEIFERIND, FOBIZAED
oTWwiy, BEEIX, A X342/ 27 1 EBHERIN
7o KLEEEE, 1EEUEILIFEAKHICGEWIERICEE T /0% (,
AL IC A2 3 2 R AR ZHE D3R <k, % < oA HHAS
BOONT, A ATV TIZ IR E )k 5 44102
T CHAEE S 2 B KIBICEB T2 2 L b %h > 7, Hill
BETIZY v 7 RN 19RO S5 (FK 2014), 5
KRIEAN TS AEOBEZ R L TELT, Yy 7%
HEE T 28D 20 72, KATIE, SFEETHHEK
OBz ERDERD T WEFFICy »yY 7€, IV 7F7Ra
DL S MR I N, BEETIX, A7 T4 VL, ¥R
HYEHi o 860 m DL By LTI D AH] & 11T 7223, 2011 4,
SR O HH ATt b AENREO N, AT/ VI, &
FULFA % DI A FT DL B WRD S, EERIRV
ITNb Aotz
(AR RS T SR, AR IR S R A

PA11 OFFE Wb - S3F I KE B - b ezt T
() fift ' =€ ¥ FY %8 Cladogonium 35 D Hiv-
Ry 4T LBETHEY L 7AiM

HESIIINEFTIKIEY FY TEEE (K o479
H) iCEBB 3 aEk2 R L TEY, SR, ALhbingE)s
MIPRTHEIA T EETETCHIIL T2FHKA L, 22
TAMETRABEENEE L TRk e B L L
TG SN FRELER LD 3 » L iiE S DETHIED 2 »
FrDEr 5 # RN Z, Fzlc v D2 DOEFT T L v 2 B
L, WA 7OEEOIMRIMEFHES»ICTEZ EE2HDN
E L7,

2013 ~ 2015 FFi23F KWK Fhtt oith & A o kg, 2
IRULARIT, e GAR R, e U & R RIS B 8 % 31K
SO, FEAI, BN, ANaE)I, EEI, B0, =
RS )1, EER SRS o BRI, FBER)ITHELT E DRk
BB X OBREZTT- 7,

JREEEGHSC T C. ogishimae D% A4 7HEHIICIEE I N T3
JiE)L, PEHBIC R AE S 41T 2Ktk o ith-o H K, BRI
TRRIERRETE o720, ZOMoW)ITIEHLE
PRETLIENTE L, MHITIEZZED26%I2,
FEEJTIE S F ST FHIED 63%ICHT-IESY {4 7 Dk
DAY, FBRNAKFZD 6T EFFNTIEFIF I X2
BIEYA TORBOARI 14 (FEFNERE) ~T3%5
EL T, BTEY A TiRETE, ET15EY A 7 IEEE
EEZoN DD, MEDEFNICEEL TWihotl &b
5, ANEEETIRZNFho MR350 L C Y TAIRERDS
SERE T BRRICREL L 2 B3 2 s T,
Cm%&-%ﬁ2mmkmmﬁ3$@ﬁ-ﬁ%47nv
7 T3
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PA10 ©J% |1 252 ' - Michelle T. Casanova® - Kenneth G. Karol® -
TR RF - BB BB - B A - JIHE: T AR L A
— A b 7Y T OFNINTHEES v 7 SEOPiD
JBRE, R%, o

HlEES ¥ ¥ 7 € (Chara) &3 MR % B { T
DB - FOKIBICAEEF L, 2 #iJE 10 Hiffi (19 200 588 12
FHINTWE, ¥y P77 EEITE S ITHEE, mbkokk
JE, Fgho R L, AMERE, IETFoREIc k> T
SEINT0S, B, BAEHREA AU T75Y
YV ERBOFEEEZONIMBI R EREL 7, AREIXAH
£ L 755, MamickEs R mest, 371D K)E
EER L 2 BRIIE 2 £ o £l &2 Ko /T, Grovesia Hiffiid 3
fli (C. kokeilii, C. brevabracteata, C. nitelloides) 2 5#EHHE
PELL T/, LaL, SaFERIcEVwT, AfEIZsE
AEDPSEEEICHEL 72D R UG Z D, IRER R
W2 A R v PR E Z FEo T, 2o 3T & BB
ME N, TFRHEEN ORISR, AfilX Chara + Grovesia -
Hartmania * Desvauxia WiffiOfi s 7 L — 2R L 72, F7z,
AFRIZTZRERIZ Grovesia Hiffi DR % D D3, Grovesia dhifii
X RN L RIS D, KEIZMD Grovesia Hiffi OfE & %
AN ITHEL Tz,

(R - B - BH, 2 Royal Botanic Gardens * Melbourne, 3 New
York Botanical Garden, *WIJ, ° JREFEBABS{RAHE, ¢ Bk Fi-
B, T RER - iR )

PA12 OFKH & 2 - N BB - FEAR ikt 5 Hh 4 -
WTIE 5480 - BETF B4R - R KA ' RSB R TR EE
NI Y ABWDOZHHEIZ BT 500 T RIEDidH

EIFREBENRFICERTT 229 X3, THET, 77X,
AR, 7R, VIVT I RADAFETH 7253, 2004 FELED>
SIENAENIEELEZEZINBE Ty 2 A b Mbot, D
130, BEGRETIE, LEloMoRHOEEL R LAk L
BbnaEEBERINTWE, avy 7THORMEKIZ, h
FTUNRAEPRHY AFTABNIEREZINTVREHD0,
KRFERDBIET L L TORZE R TbIi Ty, Kk
T, BEFATRINL -8k Bbi s 10 5 ikE Hw
T, BATIZBIT S D XEORMO AR X RFORE % HEE
T 272, FEHFIADNA, I 2> FY 7 DNA, I%DNA
D AR =4 — I % H\ G TR % (T o 72, SRITDRSE,
7aX, YLNTIA, TV RXAOBOZHENRE I NI,
LoL, ZERADNA & X Fay FY 7 DNA DS v
AEYNLT I RATIEIEHETH 270, RBRIITV I A%
RO RMEAR DI E, FRHOEBTIERETE kd o7, £,
IINTIRAIETV F 7 AL DM & HEE S N8R
TEEDBEIN TV, EEFORBIIBHEERETE 1o
Too T H XFEDZHMEATIINAIICHRSE 3R ETHON
TWBE IS, Y AFEOKHMEERTHRIMRIEET 51
RS &, DADSE 4 B S IR RIS B VORI
NEETCnBLEEZSND,

("BHBUEER - BE - O, AR AR AR IFSE 5 -
DC1, *HEGFEAHEKRY - B - 7/ 2R2E, VIR OKifR - &
PR RE)
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PA13 “FB fESk - B3 T 7 S AV EZ B L UZD
LD I3 1 R E I

WES YT 78D 7 > AP E T Sargassum confusum C.
Agardh (& F 12 HAWFIZ)A £ 345§ % Bactrophycus W& Teretia fifi
ofichbh, FHENDKRY HA €D S. boreale, 734 €7 S.
microceratium, B X7 XA 0% 7 S. pallidum L 1ZFEBLL 7244
W2 R~T, Fic 734 be7 E BRI RIEREZ R 3 #ARRE
LWE I (1B 2014), 77 LD ITS2 IR TH Xl ST
W7\ (Yoshida et al. 2000), 2 2C, S baYRYTHF )LD
cox3 BIEFEIEEINEv—A—¢E LT, I 4FOEREH
Mt L, SEICHER - FEN BN o1k & SRk % T L 72,

QY7 s PAY o RTEEE S TO 14 ETTEREI L
Lit4fE (At k) 5, Gt REHEONTO YA TR
WS 7, \EEE L OREE»S, 734 bEZIE 7Y
AVEZ EHEONT Uy A4 7RG L, BENICEXET S Z
EDTET, WiHFEIBREOHMANERDO LD TH % A[REMEIR
BRIN, —HEYAAEIELVOV AL 07 EZNZ N
VHELT, 7VAVEIRT7ISAPEIDOI L — 6 Xl
TEBRZEWRENT, T co3 BIETOEREKNG, H=#
R DY 1500 JTEERTIC HARGIE & HAGDER S iz, &
v B A E T H660~430 JTAERT, 7 A A 0 E 7 H330~210 JTAEHT
WAL L 72 2 eIl S Nz, 72 AP EVENTIE 9l
DONTaZ A THREINEIN, Z0H L 4 HEI DAL b
WHER R EE AR, 5 EEIIET (RN o AR / i
PN oo, oFoiais L ORE 2 v — Far
kD, ZRNENDO TN — THRIBH - BRI L L T 3
ZEDREI NI,

CILABK - Bt - )

PA15 =i Hr— @ PE RIS OB 1, BiG 1, Wk
BT BHEDORE S LAETLI L DBIFR

MERIREORE T, BiEeT, #HET X, £ DEA,
HZAEEEE LTREAZ DD, IREOKE X LB L DB
RIZ7 I I FEF AL EZHOTHEESETTHAST WL
B3, RARIZB T 2 EFRE L OBRIIAHAR SRS, 2
2T, INSBRES DT T B 7 I YRR KRN e
FROEMH CHEL2 B 2 ko t, BRI, MR L5
WA T7A /Y, EEr eIV E I 2 XE, THT
I, BELS MBI TAY, AANRE, 7P 2R
ENEFLTWS, KlICINnS OfEkE2zREL, B
ROKREZ, 79, EEHE2FT,

ZOfE, RAOKE I, )AANFEOMEMET, 7
FY 2 REDWEF, 2) FATAY, INLTYY 2 REDE
ET, 3) 7 PP XEDORMET, H R YT A DHEET
S5) IVHI P aXE, FHTAY, TH7AY, XU 74/
VOB TFOIHICKRE L, HEANCEET T 2 THREIKRE S
AEAE R Lz, F72, MERRET3CREZ D O8A,
HEATITBWT 2 OoDIRAIZHMIEO R U GRICIEY, 20
HREIZEET OIS OER L IZIEFRALC TH o7, FFVIEDE
Ktz R L 7e A AN R DM HTFRPADEEEE R L T
A7AY, X747 OilEET TR D Y & 5%
W TR AE L 7228, IEDENMEZ R L7 4,
TFTAY, RU7A ) ORETFCIERIEMAE, 7Y
2 RE, INVHYY 2 XEDEMET, WET-CiEME T
SHIFITPT TOH L7,

(BUEK - BB

PA14 “lA B2 - EHIE HE= 7 - BH A * - 554 50 -
TG e T RUbT Y BIF B B SO BRG] 7
) 2 FalgHABERR Vaucheria piloboloides DG TRIL

HARICBIT2 7 +> 3 FalEilod5iditE 1950 ~
60 EERDEXICA S, 19BN TWSE, ZDIH b,
v 37 YF Y 3 KR Viongicaulis DSFRE 72 EEE, V. vipera
DK PE T, fidifKkz v LIEKETH 5 (1L,
1959, 1965), M&&E o 1%, W NIEEHOILORTORER
JAHRIC B 2 REFHEDO—BRE LT, 2011 4 ~5 HIC
73+ PO HEEZT Y, HAWEREE 2%
V. piloboloides (b <X 7> F 3 3 Fna, HR) 04T ZHE
L7,

AMOFMEFEMII 7 7V A (V=2 vT4—) T, o2
— 0y &, KPEPEREL, A7 AV A, 77V, M
~HETYT, A=A UTICOAT S, HERFEMEL -
WA N T, 2 18T DY B, 12HSTH
5, KE2~8 mOEEAMIEICAT L Tk, BRI
WEREEIRE, 22k $ 2 ERE 30 ~ 60 um D SRIRDEIAT,
RO ZME X 92, EEMom, HE lem £ TICA D
Ry FEIBKRT 5, SR T, HodamicEiinz
NLTRE NS, HIEE, ERBEE L DHVEICTER X
n, EAT OF) AKX > THEMNERHEBICAZ ML
v AKET, EfR130um iR TH B,

(M4, *HREER, CHRERE T 7 2 A, THEAK, i
FREBERIE 2 v ¥ —, CHRBRKRAEHIZ)

PA16 /L AIEE - 85K F5A0 - Hrh REB © 288k RS Y 30
=7 DFE

A Y 31 = 7 Valoniopsis pachynema 13, S0 =7 RHIJET
L% TH 5, ARIOEBEOHAEIZET 20981, Kim
& Klotchkova (2004) IZ k> T ANB = 7EEETITHbNTW»
3, AAN0=7TiE7a 77 A N oEESEAL, it
FTiE7a b 77 A F2BRLED, ZOBFEL Lho7,
—HT, dAvyANu=7PEIcEBWTHAICET AR IZITbN
Twihwy, HESRBIY AN e 72U oiE8Hd 23 2 i
B L, 22Tk, ZOEREREZHRET S,

IR E L B CERE L 228 Y N = 7 O JHU R % W HE K
eI D E L, IR TEZEDE £ - 7%, HllasE%
D7z, R 20°C, BRI 120/12D, PES R &4 T T
B L 7o, B L R0 LRI 2 TR 5 7o Icqe f
#ll Fluorescent Brightener 28 CHAYttZfr-o7-, T4l k-
T, FiricfEo N MIIEEEIZEDEZ R L e, HREIHRM
DFFEDNTREIC A S,

FICEHIZ, B8 2 HRICERIE L 2 h i icliRL, 44
HgICEI R E > 7%, 72 HEIZIEMRohizET, L~
RRMEAETER L7z, Z0BbHER, L v XRMEic
X 20K %R L 7208, HEREIE & 2o 7,

ERREORER, Ly RMIEO S cHOE 8 F o 7
2EDS, TOFWITEEZLTWAE I EDPHL IR S,
WBET2I12o0T, Ly XRMTEEE L T 2 5 Tl
SOMEBHAICZL T2 L5, flaseimi ot
TOEREVBATHEL EEZoND,
CRTOEER - Bt - 385



PA17 BRI HEACHR ' - K3 (U2 BEJE 70 ki
Codium fragile DFFIAAEIC & 5 LK ORI

FETH B Codium J@ X IRATOWIFIR I S EB T 208,
Fiflofgic @i s snr /A FaE - o712 F X9 v F
VERBRT VT FEAEICHEAL, BhTRETE D B
HROOFHE R L S HEHICHHL TS, —HT, Z
D Codium J@& XTI 12 13 Hb |- & 7 U a6 o 2% X n 2 i
HICAERLTWRDT, MIBOKE WLHEEHITRIET 35D
itk E RO L EZ SN D, RAXDINV—7"Tlk, HED
Codium intricatum 2R ZREE L, 10RO THMVOLEEDREH
AT (500 ppfd, HEERBREETHERE) THEL &
HorBHEBELZVAILTF ) A FRE - 25V ARTF
HrFr (INx) 2FMET2HEZRBLMCHERLE, Ly
L tINXx DEFERER A = A LIEREZHS IS > Tozgl,

Z 2 TR B I NFz Cfragile 2 AT, MRS 054
ZHICEECEET L, Nx BROFERZRE T 2 HE2MAT,
¥ 9 C. fragile RREEREE L, AOHBIT GEW3IEEHD
WS CRER S 3) LB LED GEEINZ AT P VaAR)
LW 2D RL 2R EHWT, 4 BEOREHEEICE
I} % tINx OFEREZ IR L 7z, AT/ RLD, X
OB RDS (INX BREOFEN & R 2 HBHS Ik o7, —
73 C.intricatum DR L 13872 1), C. fragile TIZWHFIHE (20
ppfd) 170 B>, RRfE 5 ppfd TH INx DEREDHE S N
HED, HEITOMRRIC X 2RENZIFEDOEIFERTH %
TJREMEDRIE S L7z, MERRZ Rf7- 2 \WwWE A6 LED 4 ic >
WL, YHARET S,

("BRTKBE - B, CBOER - AR, CIST X E230))

PA19 “tiff 4745 ' + Gregory N. Nishihara® - J¢H #A ' : AX3%
REGEZ E VLAY DRI T 508 L EDH

2 E L X% Caulerpa lentillifera (4 7 X7 %) 1k, AH L
L TRl ES Tl BB I N T w32, BETHMIN
BRRIZ O VLTI B RENA RSP v, KFE TR, &
ETEMBINTWVLBE 7 EL XY DHABITHT 206 LiRED
WERHOLICT A EEZHNE L,

RN, BERBETEMINZ D% 2HEMPEEL -
%, MBFEEBL P OVAEHR 7 na 7 4 Lotk (PAM) %
FOTHIE L 72, BEEMTIX, Ytz 200 pmol photons m?
s (BUF pmol) 12 E 1} B KR 8 ~ 40°C F TOXE IR
B R, JKkiE 20°C 12 B 1T B EHE 0 ~ 1000 pmol D
R kD 7, PAM TlE, mAETFINZE (Fv/Fm) |2
W9 B IRE OB 2 MR (3047) & R (72 KE[E) o
2 B TIT o 72, B IZAKIR 6 ~ 40°C o 2°C RilFETHIE L,
% H 1L KR 8 ~40°C D 4°C [l <, HEEBIRO0, 24, 43,
72 i I HIE L 72,

EEEMIC X 2 A - REERISEE D ERICEVLiRL
WAL, 36°C TH L AR L 7%, MIGEEREED LA
IRES TR L 72, BEEEMIIC & 2064 0K - JelliiiTix, i
B EIE 28 umol, FARIEEIZ 135 umol & REED 50, B
1000 gmol TIFEEFEME DK TR S Nz, KD
BAPIZ BT 5 Fv/Fm ~NDETIE, 8~ 36°C IEE W HT
HeRE L 7243, 6°C, 38°C LL L D/K O TR T L7, —H
FRE O R ENMHERE T, BALh 24 BRI 2 & (KIiRE (8,
12°C) & &l (36, 40°C) IZBWTHEL KT L, Zofl
DIIESAF I HEBIE T T EDHETHERE L 7=,

("EER - K, PRIFEK - Bt - KB - BE Y FiER)
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PA18 ©Jong-Ahm SHIN * Yeo Ho LIM + Man-Gu KANG - Su
Yeon LIM : Codium fragile cultivation in Jindo, Jeollanamdo,
Korea

To develop the method of completely controlled cultivation of
Codium fragile, artificial seed production, provisional outplanting
and regular cultivation were performed in Jindo, Korea, from 2004
to 2005. Gametes were released from mature gametangia of C.
fragile, and conjugated from August to October with 24.2~19.2°C;
zygotes germinated and filamentous bodies grew from November
to January with 14.8~7.0°C; erect parts were formed from February
to March with 5.8~7.1°C; they grew into young plants during April
with 10.5~11.2°C, and successively into adult plants from May to
July with 15.8~21.9°C; gametangia in gametophytes were formed
in all seasons but the season was the term from August to October.
Artificial seeding was conducted under 22.0°C, 1.0222(specific
gravity) and 5,000 lux, and the seeds were cultured in a on-land
culture room under 21.2~23.0°C, 1.0205~1.0221(specific gravity)
and 3,500~4,800 lux, the provisional outplanting was performed
at the Modo and the Jeopdo aquafarm from October 7, 2004 to
November 22, 2004. The regular cultivation was conducted at
the Modo and the Jeopdo aquafarm from November 23, 2004
to November 30, 2005. The blade length and blade weight of
C. fragile cultivated at the Jeopdo aquafarm were higher than
those of cultivations at the Modo aquafarm. The relationship
between the blade length and blade weight of cultivations at the
Jeopdo aquafarm was higher than that of cultivations at the Modo
aquafarm.

(College of Fisheries and Ocean Sciences, Chonnam National
University, Korea)

PA20 “M- i - I KA TRERURHHRIC BT 5 F
Y OFEHIH R R YO GEEM K 2 e 2B

R BEM OEREDNA A7 4 Ly — & L THETT
ZHMT, TEEEINERBE: F = 7Y oRHEE, &
BRE, EREMFCKREREOBRINZIR Z R, KM T
1 ~3 BIZERL, 3~5 IR 2BIcHE L, &
B M3 M o0 pH 1270 ~ 89, 4y 322~ 406, DIN iZ
0.4 ~ 19.0 umol/L, PO,-P {Z 0 ~ 1.0 umol/L, SiO--Si (% 4.5 ~
35.1 umol/L D#EIFHTH - 7z, HHIE O = EEW T¢I, pH
12 65~8.1, ¥H7IE89~349, NO-N (HF¥fH, LLTIHE
KE) 1358 T 48.5 ~ 62.6 umol/L, JEJET 38.1 ~ 60.0 umol/L,
NO>-N (358 T 12.3 ~ 58.3 pmol/L, JEJ&T 3.5~ 13.0 pmol/
L, NH.-N (338 T 86.6 ~ 393.4 pmol/L, J&JgE T 18.6 ~ 87.7
umol/L, PO.P |33/& T 3.3 ~ 13.6 umol/L, JEJET20~67
umol/L, Si0,-Si 1 3¢ & T 82.7 ~ 2172 umol/L, JEJ& T 244
~ 114. umol/L T&H - 7=, D EfEK & FJgK KX N PESI #5
M GRERfEARR—R) & Hv 7 BPRERAEE#E T 15 ~ 30°C
THE L, HEI1Z 50 pmol photons m?/s™ L T, JKi 15°C,
Jt:i& 30 umol photons m*s' TIZHEIT 15 TRFLRAEEZ R L
720 REEWINEE T, NHeN & PO,-P OWLINEAE <,
BiE CIEFEEAK 223.0 pmol/L & JEJE 7K 20.9 umol/L T 100 %,
% 13 FRIEIK 4.0 pmol/L & JEJE/K 3.1 WL TZNZFH 66% &
819% D3 6h B ICWRIN & 1723, Si0:-Sil1FIF & A EWIN X N7z
"oz,

(HREOBERE - ERE)
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PA21 558 B '+ B4R I+ I A5+ I S
SIS T2 37— 7 Mo 7 SRS 2L (2 3 S BB D )
& AT

SEEOBEAEIC L) EEoNEENEaIN TS, Fic
W ER 52 AREEIN E LT TR ER, & TERMEL,
MPETF SN T WS, Rl 1L, WEEEZ A THICRET 2
ZER, BEDOBY R ERBEOEMICERTEIDTH B,
L2 LK R Bl 7 Blc D TR LR TIRH2H 2
B3, MRENEREEIZ D W COWRIEHRD TH %\, ARWFZE T
2SI 2T LT, WROMEE 7 —% H
WERTHERBRT LI ERZHNET 5,

IORBRBICBWT, M4 (Zax@Ey - 7aX iy
77 S BDOBRAEY - RS T EEY - L) JEic
BEEHOMBE D A —%2 5B Lz, alh—I3#Esmr L9
ICHEICREN S K& 9 ICHLE L, 10 [ caidtd 2 L O H/E
L7,

O —TELNLETRTOTFT—F 2 HOHER, 0¥y
EIFRSEDORBIC L > TRVIZ B>, L L, TXRTOD
T—=5 D LA 01% % H\WIZEE, 7 v X3 eiih 2 &
A, L R IcoNTURERY, Fryv IEEG L, A
EWRBI DO BRI D 2 2 Ebhr o, FA20.1% DR
WIREN T — ¥ BB O N AZMER L& 25, —BINICHEDS
HNBEFLXEZN Lot FEKEL DS ERPTRO
KIEDFIS ORI E R 52 T30 LRIL X9, HE
IZOWTH — R OIREISEE 2 5.2 TWw 5 2 LHURE
ENi, SHOWEIC XY, IEE v 5 — 535S O BB
DE=Y) Y TIEZ S5 2 LRI N,

("B HE N, CEBREE, AR

PA23 “/]\E 75 ' - Gregory N. Nishihara® + S #A '« R
BENANIFEF AL 7 V) DRAIGTEIC T 506 L lEDE
ke

FAY 7 ) IFBREA OMIEHE T HEICHEE SN Tw 558K
FLEEc, NN (BRERFAET) DEFHO—FIE KA
BYNHEEIN TV S, KR TENNIIOFAY 7 VAT
Moo, WESZET 2 L, ABOEERITH T 3k
EEDOHBRHLMCTSEIEZEHNE L,

A ERERINAN O RAG SR CHINCciro 72, &
BHoIKIZKE, HEFoil—2FREL, SH A (B)
ER2ATAH (%) ICEHBTOHEE L 72, BEERZ
7oA ERE O E T, J6E 0 ~ 1000 gmol photons m? s’
(LAF pmol) DFEAEEHIEE (20°C) 2B L 7z, £728~
36°C £ TONE IR Ot&E 200 pmol) %KDz, 3
VA7 an 7 4 VHOGHIERIC X 2 HEBRTIX, 8 ~36°C
FTORKEFINE (Fv/Fm) ZHET 3 LIz, = 100,
1000 pmol @ 2 Z&f1C 12 IRF[EMETR X ¥ C R & U (Yield)
ZHIEL 72,

EHEHOKIEIE, EA5243 ~284°C, %45H310.8 ~ 15.7°C
THERS L 7z, MIEHIRIA O RIEHIRFICE T 2 1 5FFEE O
AR IE, HEA31392 ymol, & 731049 ymol 72 5 7=,
TeABOCHR L, fiEDER (Bc) 2816 pmol, fAfiDEE (E k)
365 pmol & HEE I 47z, MOEEHEE X 8 ~ 32°C £ T8
i, 36°CT#F L L 4 L7, Fv/Fm | 8 ~24°C £ Tl
0.45 Bt THERS L 7253, 26°C DL ETF L LB L 7=, Yield (3,
SR 100, 1000 ymol D5t & & 12 A& 1 BEREE 2> & Tk >
L 7243, 1000 pmol D5 A3 X b WEE IR L, 12 FEREIREEIEL
BTy RENHEI N,

CBER - K, PRK B - KB - BREY iR )

PA22 CIris Ann Borlongan'+ Grevo S. Gerung®+ Shigeo
Kawaguchi® + Gregory N. Nishihara® - Ryuta Terada' : Thermal
and PAR effects on the photosynthesis of Eucheuma
denticulatum and Kappaphycus striatus (Sacol strain) cultivated
in shallow bottom of Bali, Indonesia

Photosynthetic responses to various temperature and PAR conditions of

two carrageenophytes, Eucheuma denticulatum and Kappaphycus striatus
(so-called Sacol strain), cultured in shallow areas of Bali beach, Indonesia,
were examined using the dissolved oxygen measurements and pulse-
amplitude modulated fluorometry (PAM). Net photosynthesis—irradiance
(P-E) curves at 26 °C revealed that the values of P, for E. denticulatum
and K. striatus were 13.73 and 5.01 pg O, g, min" (12.36 — 15.12 and 4.54
—549 ug O, g,' min", 95% BCI), respectively. Oxygenic photoinhibition
was not observed even at 1000 umol photons m™ s”'. Gross photosynthesis,
respiration, and Fv/Fm characteristics over a range of temperatures (8
— 36 °C) revealed that optimal temperatures for photosynthesis ranged
from 18.2 — 30.8 °C for E. denticulatum; and from 16.2 — 30.2 °C for K.
striatus These characteristics of photosynthesis indicate that both farmed
seaweeds tolerated high PAR levels and a wide range of temperatures,
which are certainly encountered in their cultivation site. However,
studies on longer time-scales are still needed to determine their limit of
tolerance. We hypothesize that higher values of photosynthetic parameters
for E. denticulatum also suggest that this species is relatively superior in
productivity under optimal conditions, conditional on the farming method.
(" Faculty of Fisheries, Kagoshima University; ? Institute for East China Sea
Research, Graduate School of Fisheries Science and Environmental Studies,
Nagasaki University; * Faculty of Agriculture, Kyushu University; * Faculty
of Fisheries and Marine Science, Sam Ratulangi University, Indonesia)

PA24 Su Yeon LIM - © Man-Gu KANG - Uk JANG - Jeong-
Ho LEE - Jong-Ahm SHIN : Pyropia growth and its aquafarm

environment in Jangheung, Jeollanamdo, Korea

To get the basic data for looking into correlation between
the environmental factors of 4 Pyropia aquafarms and the
characters of 2 Pyropia, Thallus length and width, and the
ingredients of Pyropias were measured from January to April
2012 monthly; water quality and the sediment of the seabed
from January to August 2012. Collected Pyropia was Py.
yezoensis in Shindong, Usan and Shinsang aquafarms, and
Py. suborbiculata in Sakkeum. The highest thallus length and
width were 10.80+4.48 cm in Shindong and 6.65+2.70 cm
in Sakkeum. The highest ratio of thallus length to width was
2.00+1.23 in Shindong.

The highest compositions of the crude protein, crude lipid,
crude ash and polycarbohydrate were 36.86% in January
in Shindong, 4.44% in February in Shindong, 31.38% in
March in Usan and 47.93% in January in Sakkeum. We also
analyzed the water temperature, salinity, pH, DO, COD,
DIN and PO.-P of the seawater, and COD, IL and AVS of the
sediment; correlation and cluster analysis.

(College of Fisheries and Ocean Sciences, Chonnam
National University, Korea)



PA25 ©Yan Xing-Hong', Chen Sha-Sha', Ding Hong-Chang',
Aruga Yusho® : Isolation and characterization of an improved
strain of Porphyra chauhanii with high-temperature resistance

The blades of the wild-type strain (PC-WT) of Porphyra chauhanii were irradiated
with “Co-y rays and cultured at a high temperature (30°C) for 25 days. The survived
somatic cells of the irradiated blades were isolated enzymatically and were regenerated
into whole blades, and screened at the high-temperature. Vigorously growing blades
at high temperature were selected and individually proliferated. A genetically
homozygous and free-living conchocelis strain of TR-5 was obtained through
parthenogenesis. Subsequently, TR-5 was compared with PC-WT for high-temperature
resistance, growth, contents of major photosynthetic pigments, the releasing ability of
monospores and conchospores. The results showed that the percentages of survival,
division and rhizoid germination of conchospores were not significantly different
between TR-5 and PC-WT at 18 and 23 °C, but the survival percentages were 261.2
and 329.3% higher, the division percentages were 42.8 and 72.6% higher, the rhizoid
germination percentages were 94.3 and 199.5% higher in the former than in the latter
at 27 and 29 °C, respectively. When F; gametophytic blades of TR-5 and PC-WT were
firstly cultured at 23 °C for 30 days and then cultured at 18, 23 and 27 °C for another
10 days, the absolute growth rates of TR-5 blades were 4.4, 4.3 and 10.4 times higher
than those of PC-WT, and the relative growth rates were 1.1, 1.1 and 2.0 times higher
than those of PC-WT, respectively. The apical and middle parts of PC-WT blades were
disintegrated due to release of a large number of monospores after cultured for 15 days
at 27 °C or 10 days at 29 °C, and only the basal part of the blades remained intact.
On the other hand, TR-5 blades grew rapidly with normal color and shape without
releasing monospores, and were slightly curled even being cultured for additional 30
days. In addition, the contents of three major photosynthetic pigments (Chl. a, PE and
PC) and the conchospore numbers in 7R-5 at a suitable temperature (23 °C) were 66.7,
2442, 115.7 and 92.0% higher than those of PC-WT, respectively. Meanwhile, the
blades of TR-5 were 23.2% thinner than those of PC-WT. The above results indicate
that TR-5 has thinner blade, higher contents of the major photosynthetic pigments,
faster growth rate, higher-temperature resistance, larger number of conchospore release
and no monospore release as compared with PC-WT. It has therefore potential to be
developed into a new variety suitable for cultivation in the aquaculture areas with high
temperature in the coast of South China.

( ! Shanghai Ocean University, China; 2 Nishikamata 2-4-21 , Ota-ku, Tokyo, Japan)

PA27 i O - BT 7 X A DIBIE EALFRIT ISR S
Al - Skt - RESHREOB AN LT E

a v 7 HBED RO I FEEEREE I X > TR A LT %
ZEDHIS LT\ B 08, SR DIGREAICBI T 2RI e, £
JERIINIC X B IREBEAEROHMN & RBREETIC X 28FEEE
BOWADY v v EDREZRINHEDORIMEZ 76T L
W) IREFEHREENT v AKEL (CNBH)” (3 LAY C I3 A X
NTWEY, HRICBTAMIMIEE Vv, 22 TAPIKETIR
T 7 A WHEDIERE L ALER TN T B RS O B A N,

2013 4F 6 H I S IRAL B SN CRAE L 72 7 7 X $hik %, kil
2 BRBE (23,26°C), S 2 BB (180, 30 umol/m¥s), SEEEHIIEE 2
BB (25%PESI LIk HEK) Z#AaGbE 7 8 &9 HREREL,
HEHE, iR ERE, EDN REAGHE, EXE&FE, 7uny
vovEARENE - KL,

K DORER, 77 A PFoEHRR & ERIZ KR ERIC X > TR
BT, ZOkI RARROBEIERESSETIRMENG Z L,
F 72, KRERRE LR oBETERKREETRIE S NG 2 L3y
MPot, —H, EREERMICNT 2 BEREOFEIRE Ik
Moty LEDBoT, 77 AMETImEEEEREIC X > Tk
2T 2 20 X b, JUCHEORKEERISIERT 2 E#E 2
505 ALENS T, RERIRERTICL > TEEATEIHA L
7uny Yy VEERBEINL 7208, RNk TREAER
BEEIMLZZICbBEbesT7uny vy v EERIEIEINL > 7
b, REFFERERIZ CNBH 247 < L BB IZSE L&, A
T, AOBHGHBIIKELFICE>THMT 22 b7,
T o R MRIFEKIR - BRBESETRIREZ IR L, ZEEHEZMR
T R ODDH L\,

(RALK - BE - B2)
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PA26 R A ' - BUEE EHGE - BEER B IR A £
A7 7= U EEREDOAR LRI RIE I H DL E

IR O R NI 3RO AA BT 7~ ) UBEET
%, AfIIHIITTIE TROD ) LIEENTRINTE, K
WETIE, ZOM0A0 EEKDOE ) X2 6 LFICTRRTOH
B THI, NITLRICMIEIAUERZIN WS, Ly
L, EHHRCTOMBMAEFEIALERRDUCH b, TSR
Tl K B BRI ER T S 2 Ik W ARRORE
g BT LMD T ¥ 7, BE LR CI3OGRIRIC LED
TR E 2 W 2 BEA 0 2 5 L flES s, 22T, Aif
FTIEEED R 2 LED HE WA OIERMEKDER E Z D
HfE L 7 2 A RUT TR O W THL I L, MR
IR S IR E I N TV 280K & F3E I ¥ - 1510
xE Mk, EEICIERE, R, Fak XA BO LED
HAHIAE & % FI VTR 60 pmol - m? « s, JRE 18°C DEAET
ZBWT, WMEFERICEEREE Y7 b X =y —ick 3
Fer il » WS % SR 7z, Z DFEH, B 15 HH o
BosEMA#EIE, Ak X ORE LED HE To 528, KRt
BLXOHFGLEDESH T LD bEWEEZTR L2, 7, HhH
BOEE R, AR EERRICAGE X OB LED IS N D5,
REEB X CHEOLEDHHET LD b EWEZ R L2, R
D FIL 7 2 LED S TR 2 Z2L25380 s s o
o ZDEII, ARICHL TWEHREIZAGE L OREG
LED JHCH D, wIndEobasiGEicito 2o L
wIN,

("RKAZ, 2K )

PA28 “MAZ It ' - Gregory N.Nishihara® + J¢H #A ' : BB
EBBILBI Y Yy DXERIINT 506 L IREDEE

BREHEY Y <& €7 OMEHICBIL T, MGE B E
PEAEEEEICEL TRESIN TS, RRKETIGE
(Fv/Fm) FENEFUCE (drsn) 12X 206 & HEDOFEIL
B & 2> Thavs, ABFETIE, RBEEICHT 2 2 s DI
HEBRE LOCKPHETH T2 EZHINE L,

WA BIEEDBEIEICIE, SV RET 7 aa 7 4 VEDEHIE
mEHAV, FvFm ICR T 2REOHEZET 372012,
8 ~40°C D 9 G T2 IFRIRF £ L, 24 IR ICHIE L 72,
ﬁ%@ﬁ%‘:ﬁ U’ 5 (I)Psu @YEU%VGLi, El H:llb) 6 El:&i TD
12 BFRIDLE, 1 BRE & & 148 [m] 20 [mIBL Bk E L7, $ 72,
FEERRIZE T H KR 20°C THiEZ 0 pmol photons m?s™ (2L
T umol) %5 1000 pmol (2 2 R & & ISHEMN & €T osn 2
ELT, 51T, BEBKROEAA L ADTREMEZHNE T
% 7%, HiE 200 pmol & 1000 pmol (T 12 FERTRTE X 3%
Bi% 8°C & 20°C TZNZIUTV>, e & Fv/Fm ZHIE L 72,
7, MRZWET 272002, BEREREZITHD OEAK
TREEHRRR & A EoErir b HlE L 7,

Fv/Fm I%, 8 ~32°C T\ HZ N L7223, 36°C & 40°C T
0i{ﬁ7§7)?%“ SN Do fCo q)Psn 0)7J(EP{EU%VC X, ﬁ'ﬁ%@iﬁﬂﬂ Iz
o CTIEFRICRIEZ TR L, FEBRETHHEROERIE SN
720 Qesu [EGEHAHTIC K o TR T T % 2%, 20°C TIXE R D B
KRB L7, LHL, 8C TIRRMDHIETHRIENRS
NGhrotl Lo, REHIOEDR L ANEL A,
q)Psn @{E‘Iﬁb:?ﬁé@i))% Lb52¢& 75)7?\‘%‘5 hff_o
("BEK - 7K, PRIFEK - Bt - KB - BRE Y FiER)
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PA29 “F i A ' - BUIREE A0 B %D LED 2w
W2 H T TOA Y AN D R &R

ay THEEOERERBRAIIEEICRESHEIN, K
KT Tl N, FEAETTREINS Z EPAIGN
T3, KT, AP AMEE R 26ED LED
THREEL, R ERAOEE L RN RUE T EE TN
7z,

AP X AR E MBI L, &, & REODOLED B X
CHESDEIT I TRE L, TR VX—DE -7 2R THE
1ZFH3451 nm, F%H%521 nm, FRA662nm THo7-, E—7
D 10% PL LD T 2V X — %7~ IR #5555 430-470
nm, FEAHI 490-570 nm, FRAHKY 630-680 nm TH - 72, N5E
1% 50 pmol m?s”, 12L:12D, 7Kfikid 20°C & L 7=, AL
N E 7 I3ER a2 TR L 2B AR 2 5L TR L 72, &R
AR U 22 BB O E D & 3l L 72, TSR 5EE©
3, FEETORB2HEHICL ~ T2 EMEAEEEZ 4 TTHr
SHRENICEL, 21 HEICINEHKEZ JE L 72, JERICR
B 2HDHELBET 5720, HEH I IR 35 %2 A
=L,

RAFIFHF O TR O E L, MM L I SRR L
7oo ROTH, BDIET, RO TIZIZ E A ERAL h o7z,
R, MEEERMEATIZ 6 HE £ CIFF AL E HQEGT
= S REIEDMED - 7283, AU 10 HHICIFA R AL
Ronizkor, HERBETIEEONLEAOETHE R
BT CTRD o 7z, TRERESEER C I3 E IR E R I PR -
TR R L 7208, Bz 48 LA FRS il oo 72,
(' ZHEKPE - EPEF, *ZHK - EYEIR)

PA31 “Man-Gu KANG' - Myung Bae SEO”+ Yeo Ho
LIM' - Jong-Ahm SHIN' : Attached algal flora of vertical
hanging lines in Gamak Bay, Yeosu, Jeollanamdo, Korea

A lot of oyster hanging culture facilities are in the Hangdae
coast of Gamak Bay, Yeosu. To grasp the algae attached on
the facilities, and to gain the basic data for constructing a
CO. mitigation belt or a marine ranching, we investigated
attached algal flora using vertical hanging lines (¢36 mm,
3 m each) from April 2007 to March 2008. Three vertical
hanging lines were dropped in one point at the 3 m intervals
every month, and we investigated the attached algae after
3, 6 and 9 months. Algae attached on the vertical hanging
lines were 39 species (8 chlorophytes, 3 phaeophytes and
28 rhodophytes) in total. The lowest biomass was 25.8
g-wet-weight (only chlorophytes) in November 2008 after
dropping the lines in February 2008, and the highest 4683.2
g'w-w (chlorophytes 4586.2 g-w-w, rhodophytes 97.0 g-w-w).
The lowest importance value was 1.4% in Grateloupia
turuturu and the highest 75.8% in Codium fragile in June
2008 after dropping the lines in September 2007. In the
future, the study on marine invertebrates is needed in the
same method
('College of Fisheries and Ocean Sciences, Chonnam
National University, Korea, 2Jeollanamdo Ocean&Fisheries
Science Institute Yeosu Branch, Korea)

PA30 s B% ' - gk Mt - it —22 - A IEW - SR
TR EIH HEEC T NIEETR O =& v 77 v TR
2B B iSRRG

WEF NP 0 B (IR REET) &, SFER 25 48
WCHENE AR ORI REX T H 2 g RICHE I N, LI,
WHryIo_rsrrygdya (U779 3) BHARK
DML (1940 m?) 2R LTV B2 LRt TH s, 774
vaE, BTE»SERYE X ORI L, BEEKE
THHER SN TV BEY, Zolbicd 3 BRE TR 20 4RI/
AR B AE M DR S LR, BEDOREE TIERL TE 72,
COBEMIZESEORICH 270, RO MRS
HL, 7YY aREIEROBB 2 HEZEL &,

2013 ~ 2015 £EI2, FEAHLOHLIE - [RE ASEARE 7 2 Hipb C 50m
DB IA v LOKIGGEE 77 v IHEE, HEEOEK
W EEMNBOE 2 BTN, 2 OFR, BEHGIE; O Rk
HiJE - IO E B D, 7 Xph 5T DML 60
% %R Z BKEIZ 1T ~3mDERAICIR S 1, 17D VLR DS
THots, TIH Y TIAKE2~ 1l mTHRONED, AFEE
PHAWFICB T 2EEKES 15 mMUETH B LTS L6
Hl, HEMR 7YY CHELZBELETHE EEZ NS,

Ty IEEHIA RO IE, RIBIC K AR E L OV
B OBEEIT X 2 HFEIA D IR 53— K T 5 o i i A3
TL, EEHICEERHERLZE, o2, TORHEZ, Bot
MBI L > C, 779y IWEE A B ICIZIR I B
i, EED\ARL RN TWwE o LI N,
(MIEEK - W, PNPOHAR LBV D2y b7 —2, *HAN
IKAFF)

PA32 O Gl - LIS Sl - s (L) AT A b :
LT 2015 AR ICHERR S ki - KEERIE A LD
Mo

BB T 2 BHAEDOKE - KEEFHOMMEKZHS I
L, @E0Zn LT 22 L 2HMIC, 201549 HizlH
IZ 1458 m, W 15 AL, PEINC 16 B, RN 7 E 5,
AN 14 E R Z2REL, F— b oRERIC L 2REHFER
1oz, 728, 20154E0 9 AN D HIC iR & OEFRE
iTolz, ¥, HiCHHEERNEN 21Ty, @k (T 1976
HEDURT, T 21977 ~ 2006 4£) & ARFA AL R I 2007 £ DD
MR E DO RATIIE 2 fi 7 BlE (ML) DsKE - KD
YA R EERL, BE L WA CI/KEY & g @ o
TEBUE BT L 72 S 2 B L Chlig L 7%,

AFE X VW TS NE, PYUFE, FFAT75R23%F
Z, EHEMTRERAAI Y Y I CE R HEME LCHRT LN
TE, ¥, BfE0HBME LT 31 (Wokiid 12 fF,
Z OAth/KEL 6 ff, FEhEE S fE, Z ofREE 8 fl), WIMT
25T (VL/KHE®) 14 78, 2 Ofth/KEL 2 fl, RS 7 &, 2o
KA 2 fE), VOwlcI1SH (PL/AKMEY 9 fE, Hflifk4mE, 2
DA R 2 ), MEWC o (MokhEY) 6 fE, s 1 iR
Z DRI 2 fR), AT 158 (LAY 8 1, Z Dfhk
TOURE, HERESE3E, o RKAE3IME) L7403 2 LM
L7, REMTIZ I E T R T & DM 23
Do 7203, OPUWITIL I & THAC Ho~ I A & I3 <%
JEDSTE D> > T FEHEW]CIE RIS E SEBMHIAIC H 5 2 &
PMEINTEY, ZOEENVKMY & BHEREE o /K I
b BTV L ARBESTRE S 7z,

(IWFLK - #F)



PA33 “PG J5E - /M A Y T HAMHGRE O EINICTBIR S
N BHFHIEE & OCBBIDBIfRIC OV T

HAMWBINETIE, LIZLIZ20m 282 2 /KE#HE T KR
TV DOFEFEPBE I NS, TN S 1L 2 #E KT
%2, WREMNEE OKEZICE DRKBEEZH FTPEEN
ZE/KIRZEEEL, L7 2P 7 E LTORE 2 573 alhe:
MHBIEDS, NEEEROMEWIEIC L > THRELRIE
NRTH B,

P B AnE IR R TlE, KE20m 22 2 KEHETY
F 72 EDOREDIR S I, ETFRFAKE L HEBIRE %
DRRZ IiHg & LT % &, MEE R R ORI BRE (5
WIREENE) DVERTFTOWEOLEE 2 WEICT 2 ERDO O &
DTH B EBbhroTEL (KIS 2015),

AZEClE, MEE DA OWIHTIZOWT S, FEATO MR
V& LEEE L OB ZHOMICT 2720, EEERFETH
BHH2ITo 72, AR BERAAE ST e T A % 1T o 225 3
FFTeEDKE20 mTECTERL, HEREUITES
ERILRLTH B I EDB S HIT o7, 2004 ~ 2006 4E 1T
Thn - HARDESBICH 2 ETYH, HAMZ MO
XD HEOKEHTO 7 v EBOERLBIMEINTED
(Tanaka et al. 2009), HE%EfEihREPEEERECTHE SN
R, ZhozB NI DENVZ 3,

("ktfFe « HARMEXOKEGRRT, *HA - KKIEED, °IST-
CREST)

PA35 O 4: [ {EHE ' - Hansen Gayle 1.7« JI[F9&52 ' SRHAK
BRIROERBYNEE L T OSBRI OGBS
(WEZR3UR

HWHAKREBE» SIS ERZRLBETYH, BRI B
WK T 2 EEM KRR ICEREL TWwb, 20160
AN  OWEERYPEELTE D, JRRKERRED
ERRRICE Z B ENBHIN TV S,

ARETE T, HIEEEYICE ST D IEEEOM S RN, 4
BEROEEZHS L, BAY R ZHEE D oD HEEER
2E2ZZEREMNEL, 20124E6 A5 2015 4E 6 Alh T
TREAL I VMBS v F VIR S EFsnk
36 DEEYNTEE L COBEEFTRICIVEYE X HEE
F~—Hh— (TS f8ik, rbcL, coxl, cox3BELT4%) ZHw
TR 21T > 7, % OFER, BEEY LicEE T 55 66
FEOYEEE (74 9% 196, #5246, ST 23 M) 2%
RBEIN, 2oL 2B MIZINE TAKKRERRETOITHIX
MEERan Tkt o7, $, BEF 2FEIFALTED,
INLDOBAVAZIZEWEEZ SN,

F-HAEM L OBEBNRKETIE, ¥4 3TN
(Petalonia fascia) 2 % v A (Palmaria mollis) I T, HA (H
7)) EARkoEMEICHEZEENERP RO NE 2 &
BHSIZ22 D, FiicBADR Z o 84, BENREEL
MRS IND 2 EEEINDG, TDkd, 5%k
L 3SR REERROFEBBLETH S EEZ D,
(AR - R, T AL T UMK
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PA34 © L5 S - oS k] - e (L) AT - s A0 b
WL B T 2 BUEDK A AP 2 LD & < SLBEL

20154 1~12 HE<TH 1 [E(2 B &), Wi 3 €4,
Pl 2 s, I, REE, A 1 EREREL T
KEM DR, €y X—FHE, REKOBEOWEEIT-
7zo HRITOWTUIINE TR 2 # % v Tk R & IRk
10em F7213 20 cm & /KEE 1 m D> & WA F 72 13K % 20
m FT 1 mBIOtEFREEZHE L, KPtEZKHE LD
HETHR LT EEZRD 72, F7, KEBOHNEE%
BEIE T 2 2 & TR EEH L 72,

HHURE, BHE, BEOFE X2 L F A< 0.150,
18.5m, 020NTU, 75 02980303, 86-84m, 041 -
0.33NTU, A 1% ¢ 0.501 + 0.628 + 0.633, 6.5+ 4.6 - 43 m,
0.72 - 1.13 + 12INTU, " 0.563, 43 m, 1.64NTU, K&
MEWIC0.677, 39 m, 15INTU ThH Y, E-LHIADNEEREEL
LB 7 E L AR > Va3 > ) = 1L ehil] > gl T b 5 2
EDVHIAL 72, TR INFE TICWME I N T B KE
I X BEA & B da—3 L 72,

il 317 3 2008 ~ 2009 SE DA TIE, KEDDA T
FRIKIE= 267/ WEEBE E ho= EEINTED, Z
N2 ARG T 2 £ BAEDKE D546 T BRKZE A
T 178 m, PEHIT90-88m, WIIMIT53-43-42m, [l
T 47 m, FEMT39m THh B LIEEI N, &%, &
BED KB D53 AF FIRKEICOWTHHE L TITL PETH 3,
(IWBLK - #H)

PA36 R okl - i =+ @55 A R 1
HIEZ S ZPENREORA S 2y 7THEEICE T 2 B HAKRE
5D B LN

WHAREBHK & 20Ul ) B, HHAKFEREZ H
DMCHER B IT LT, RFEETIE, ZBEREDOT 7 X
BEE L S Y X ay 7THIEICB T 2 EME 2 L, HAA
RERDEEGIZE A B O WTHAT 5,

IR REOEHEE T, AFRAMIEE DI TIX S FE4 18
BOT I A0, 2Rk 0Itllciz 1 FEAEEO Y XAa v T
DEEZBRLTBY, ¥7LI7FF IRV 77 E%H
BEYIOEETL L > TWw5, BHWEIEEEHEDO T 7 £
HEICCER 4 » ARICHEZTo M8, FELHATY
THEXY LY F YDA EEIZESSHT & L 1 #D
T L T, INSHEHYOREL EEEDKT)
IZHE, SFETT I ADEEBR SN 7T (JEHTY
Y IEN) B BT I AMEOREMADHERS L, N
AL 7T 7 XAEo—idigF (1% E) FTEREL, 7
S XRBEDIERICELG L1223, 20154E6 HOFETIZ, F
LY X7 ORI ) 77 AFEEOW A - BITHHER
DoNtz, —H, AFRRIEBBEIORY X a2y 7HEICLE
JAHEETY, BRERICFSILIV IV AREEOET
BReNZbDD, FYXay 7RO RIIEKNET
BRELZEIRDoNL» o, AMSIZBIIZ2R Y X2y T
MEOAYE, BRICKZEELD L, SELH 23 H)
DKL EBRLSBEEHL TV A I ERBEI N,

(‘KB - AR, CHEBEERY, CRORKRRIEEDD
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PA37 “MTH] —F - JI[F @A - F1] e - e 1 - (118 Ay BE -
FRH & - BEE R TEEMITRRAmEICBT 55~
VL RO E

HRFFEED T v Z Y FHIIFEREROEES L L THEHEET
BB, = 7Y LUNORPLLE LI o BRI D v,
FE ST, TEEMOHEKEHWE T v 7y EE 203 LE)
MOFEEMHEZPHEEL 7=, 7 7V HHIE, SCUBA HKIC X
D 201448 H~20154E7 Hicig A, 4Hb s (W4, 1.5
m DB, 45 mATER, 60 m AHER) T25x25cm ST
PeafER LA h D, B CEARE LBEROFH, K
PDOMERZT> T, T LEIWIE, 201447 H~ 201546 H
245 m AR T, WiEEXYy P (HA :03x05mm) % #e
TZREETT Y 7V EHIT LMY > TR /D, Bv<) T
WE L, SEREICEERLL, Ty 7y, 29, A4
T, BT, ANV OAFETHERIN, AHEELE
SR EBERLO 6 E EE e 7D, £ 7Y
RPT 2 S CORFEI N, FHEREIZ~ 7Y TT-155
cm, A A4 7Y T5519cem, &5 7 T45-13cm, F N7
T35-8cm O TH > 7, <7 W & A4 7Y TIZIULS LT
TR L - ANER D RES S N, BREBEROHE
3AF T LUNTEL 25% RiETH o720, <79 TIERE
AR ZERIE B R S o, SE REWIENE 7 HIZECK 8880
fE A /m?, 11 H iz 1504 @k /m? 2588k L, 7HIZT7 LA
SHOTL—sDBRoN, THZKRC29HI33axE, 10-1
HIFEEEPES L 72,

CHEER - D)

PA39 =11 B - BKH &5 - BEH KA - TIERATIL SR
S DM T = 2T D & 2 X DREHINIEE &8
®

5539 MRS Tk, T-IEEAR LTI e iR ic B 1 3
HORIART O & & X BEEFIE] (201446 H) O X DY
A DSERER & OV 7 » H I D HiEEAE A 0B~z D TR
L7228, ShRNxFEI#%18 » HiE (2014 4 6 H ~2015 4E 12
H) B33 e XFoFHINEE &FEMAE OB 2 WG
T %, AMEHI»S 11 7 A% (201545 H) iIcBIF % 64
Ho(Stad~6) D25 emPUFDKA 2 K5 —F (BIF, EE
X) HicBIT2 1EHE X0 ERKE (n=10) 1, FHEX
JOTHRELZEYF (n=20) EHERLTEL, HikHic k
> T 80cm DZENH S 7z, FEERXIZEB T 5 iFEmEED
BTk, JNEED S DR E EREZ T i (Stal) %
BWT2015FE 1 Ao e X oWENA LA LBY, £F
1213 80% Wit DIE %R K& 72, 2015 4E 6~7 HIZIZ TR DS,
2015 4 7~8 HIZIZ T E B DHEIE - Jii LM T L 7223,
ZOBBOEHEZHINS S RESEE 2>, —F, Sl
TIRAHIE 1 FHIZLZFICE>THO e X OMERE LRE
T, RREESRELSRE 2D, EPXOWERE ALK
DIFHHIZ 2EHTH o7, T, B PO XIOBAH
EINTELYIbN I /2 APELSLAABRIEIR SN
7oo HHIGAIS e X OMBETH > TH, MW Y7
D, WEERHOE T & - T, BOVRTO SHHAETH e
X DSMAS FRRIRGEEHMEG U, WA SR 1 3
2N 22034 U B ATREME SR Stz
(HEPER - NG )

PA38 M43 IFLF - LY IR - BEJF 22 ik A
PRI 30 FROTMEILICHE S 2 i

E RS O BB E BB R IR IR L B s A I B U T
W3, EEESICE LTI EEEOE L WEHE - i
AN, FAEEEOBIIN - SARIERS S TERE I N TW» 5,
HE 5 1F, NSRS 2R T 5 KA E O BN A6 D5
REMNZHMET2 2 EZHME L, FICEEHICOGET 5
N HB IO ay 7T HEED LB SMIERE AT, R
EHPSINE - 7= X—2{L L 7z (Kumagai et al. #FH),
v/ = A AlgaeBase TF = v 7 LIRPFIOFAICHEH L 7=,
A BRI SCHR D REIR 2 & HIWT T RE 22 R D DR EE CHRiE L,
Z OHPRERE A Uk L 7o, NRED S A RED %\ 30 ff
2DV, FEEE - RS V7 S IB S A BRSBTS
X0, SATLDOAEIZ O W TEMIC X B HEBIHEE - 51,
HERG R % HEE L 72,

UL U 7= SCHik 13 18872014 4EFEIT D 343 I KO, 7,558
M, F 83 ffl, 20957 42 HL - 20,584 AR T — ¥ 25T,
30 RO S, 16 A L ook |, 4 fps
ML -o-odbk, 6 A L-oo8 T, Y 4 Mk
DO T EWINY =S, wIEIC X 2KE LA
IZHE> TOMPHERE T 2 EARET 27 61F, HEDA LT
b ET 3133 THhs, LaL, ke LA Em s EE
D, FLETTIELLVEVIFERIIINIIK LTV,
INSDNRY—rRHFWT B2, KiEEREZTFTRL, il
DIRBEER PR 2% & OEYINEEE L &0 TR 240
HWRHE159,

(' ENZBREENE - AW, 2ALKRBE - HBREREE)

PA40 “fik By— ' - Pl B> - N R R PR R
by ERE - e oK ET R SR A R 7 RREE
W 2+ BT T Y EAT A A v B — SRR 2
W =BT A X DB ERIBHYE

SRR h A OEFERECE T 5 ERRHETE R HY
ELT, UAXITRT BEA A v E— L BERNNORELE
X OEGRERZ 1T > 7o, BEYLPIETICl, RIE—L47 7 4
IR —THRAETIEIINLX—FEAFT v E—LZEEL,
B ERHN X ICE W TEREEER, 2z e CHnfEsz
BT 2 MR 2T L, BE_LAEY 26 WiE, TEIERE
K2 tkoEAMMENMER I N TwE, Ik TRER~D
BB 720, ROEREEEEZRET L, A h 7ICEA
FraBEL, 806 nMHEMEAOMEGZOME, Mg
HEMIRH SN ZERBBO SN, INZHEEELLER
Ko, BEMBIIREA A T2~5Gy, 7Lav4F v
TO02~25Gy L#EEI NIz, 2 2 TEFRET 2 X OB
BB EOFERURICRBA SV BLIOT LT VA T v 2 EEL
M1 H#HR), XA 7WIER I NS T TRIESEHZT> 7%, [
—fEED X A 7o SR E A E WERAREL L, M2 o
TIRZBIZE L 72R5R, 63 R 2 Biic o, BHHiHE
100 H EICIZ BRI L CEHEN 2 5206 5 fF I REL§
LR e NI, i, BFRMEIBICE T 28 OEHb
KR E D b 4EE W23 CTHHFEL, KELT2R2MD
Do NI, RFFEIESCHRESE - e ) 3 4 v Al
MR EEOXEEZ I THEMEL 72,

("BEpFES (BR), PHEEBFCRL CHOK-BE- BT, EIRRR)



PA41 KA i - FBF ORI ARSI B IV FEMICE
W B RIERIE OB

RPN E VT AT R I EMOERD O, [E
HOPHBERIBEICOWTHH Lz, BRALLZTAHAEIZB IO
eV X WA CRELMIEEICELR- T, WE BRI,
TS5RAF v IRITEEER2E SN MY 7L — Mol &
NEMEZRFE, BEASFEE LICEE TS FTHEL L, 2
DR 7L — % 21°C DR ICHE L -8 16 L Ok
BL, FRHERZTo7%, gk EOBMHEZMZ 5720, K
REEDOSREIEZ NI U 72858 % 2 L /day DM T I
MZ, PekiEA—N—7a—3%7%, Kiihickb Ry 7%
RIE L TR ZMED, FGHEET T 80 pmol/ m 2 /s DG % i
WL, ISl ?L—sav o lEiLiz, 7THEZD
FRE X RS EMHNITESN R E L7228, Iifdi» o 1158HE
1272 % LRI BRI EIE D D30 o o, JEHEDE
CTWABHREMEDSE 2 o int-7-%, BEEK20% O ND 7 4 )L
YT L A, R L I3 S s, EXE L (B
{Tpot, 22T, KOFNZAL—RICT 780, HEEK
WEHOFEER AT LZ2EHEL, ZZICHEE 7L —F
PBLTz, TOVATALATIEIND 74 07 2 OTICEEL
THOEDL LA 52 4L, 38HEBIICIZ, Bl
10 mm BEWCHEEL, ML L THORREI IR0
WHL L7, MHRLLAE7AEZ IFIEREICAETL, L 4
rABICIE I m Y EICRELL, —HePFIcowTiE, 13
IFEED FETEIL I b 563, 2 ~3 mm fRJETHR
EWIED, RAICHEPEALTLEIFOEEZERT 2 2
EWTE Do,

(RIRFK - BE - ZKER)

PBO1 “FTIl -+ - it #3F 1 2-MIB 24T 5
Pseudanabaena J& D%

HE 5 13 HAR DR KEEERE Pseudanabaena J& 22\ TC, &
e, SEI{ZT-MEHT (16S IRNA, rbcL, ITS), EREMEIML, B
X O 2MIB FEA DEEICOWTHN, 206 DR Y
72 BARIC D W CHIZE 2t T %, FEED QAR S K
L2 BT 2-MIB % FE4: 9 3 Pseudanabaena & 2 B % W5
L7z, 1 DIZEBMHIRD P. foetida Niiyama, Tuji et Ichise T,
ATEIIHEK PTG = Phormidium tenue kg & TN TV D
DTHbD, b9 1238 7 WHEKD P. subfoetida Niiyama et
Tuji TH 5,

ZD8%, KROBFINY LTS 2-MIB R% 47 3 PTG
FPHIA T 2 & 0%z 321, FHGRE2> 5 Pseudanabaena
JEx MR E L 2, ZORE, KOO » o514 2-MIB
EHEAEL, WSODPRFFEELEVWI EBTLo%, 5
IZ, 2-MIB # EAE T 2 Kotkld LEd 2 fifi e i 52 f@i ¢
BB EPHERS K, T, HAHEWHKTYY
Phormidium tenue & [F7%E I, BEENIBREVHCREINT
\» % NIES-512 MR D EEfll 22 BIR T IRT 2 T o 7 & 2 5, Atk
I& Pseudanabaena foetida T&H 5 Z EWHL D E o7z,

AARTIE LA DKIET S 2-MIB B2 T 5 R IREHD
WEDD B, BE, INsiconThifiEzEd w3,
(ERZBM A YIEREY TS ER)
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PA42 %5 AL - B HIT 0 7 7 RISHS S ML »
b DRI

FEEMG O Tk, ERFICEERHIEF LT 7
AR RAGREDRR SN, HWEEEIHEE LN TS
EDH Y, fFEMALAER (XL y b)) 220K E L
TiEb b, 2 TAMNETIE, 7o ADREITHT B
v N OIFIRIRIZOWTHET L %, 2 L OMkeiEEH 7 7 A
T T ANEE SR AN, BERE 2 L/ HOBEE TN
FTBEEDLIC, Ly MEERE 60 mL/ H QM THINL
T, ol ) LMWK L h S 4HRBEEE L 72, 1 EBE IR
RIRRIBOmBE 2 WE L, HEHiZfT-o7%, ZO8ER, 7
SZAaANDRL v FEED0.006% TRENHIZIEIHD 5
NELELH- D, Ly FoLFEr y b RRELE, #
MR Ik o T, ZOFBIEEHL 72, L v MRER
0oL, BUKEEES, KBRS, o TEN
EFNT7 7 A2IMA S E, TN D REITHIAI A
O L NDS, BiAEESTIERL Yy MEEER RN 725
& kR, BRI AR S it BUKMERS
IIRAT 2 KVAMEM 4y DR 2 BT 2 7 0 BUK M 212 i
KEMZ, b5 —EELTHEE T THEEZ B 7Bk ki
RGBT, T CIKRETEELTLEI 2D, LY
FrEMiTHAAI R LB 7 7 A aNITMA T, Z DR,
REIZE L U & niskizssshomfb Lz, Ly F v
ZHECINZ 72858121E, 00015% LT D7 9 2 aNBEE-C
127 9 XA DRE IR E N0 T,

(RIRK - BE - /KBR)

PB02 ©it ¥ - 11l # T : Pseudanabaena )i |2 B 1} 5
2-MIB EAEIEF DI DWT

ST INTTFY) 7D 2-MIB EAICEERT 585 E LTE
3FEBM S NTE Y, Pseudanabaena J& D 2-MIB B ffi ¢
X, 2034 HOBEFIERIRICEA TS Z &
S5NTW3, AHICHELT % 2-MIB 4 Pseudanabaena J&®
SEIZOVTIE, EESICE>TREHBEIN,

WE S WBIRA T % Pseudanabaena J& D #: 12 D \» T 16S
RNA 12 X 2 BT 27 - 7 & 2 A, 2-MIB FEEA:ff 138G
IR TR EDBHS DIk 5T, 20780, KFD
2-MIB FE/EfE & JEpEEMRIc OV, FERLZBETFHOES
2T, FRRICEERICOWTIIT L7z & 25, 2-MIB JE
EARSICB WY, BHEEETHO - H2RE T 51 R
Do TE,

25 2-MIB EARICE D 2 8InFOaMmIE, B & IZER
9, KPEEHEL O EESE Y, i, EENICED
LTS, PEERE L IFEAMMNEEL Twb 2 Ldibh -
2o TOT LI, BRESEIC X o T 2-MIB A D2 iR
T2 EBHEETH B REEE R L TWw 3B,

Bk, A RRERDEIC k5T, 2-MIB FEAL LT T
3 LDWELH oD, HESDRETIE, BENTH S,
(ERLZB A YIE R SEER)
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PB03 ©Nguyen Xuan Hoa' + Shinpei Sumimoto' + Nguyen Thi
Tra My' - Shoichiro Suda’: Unexpected high diviersity of
cyanobacteria from the University of the Ryukyus campus

There has been much research on terrestrial cyanobacteria growing
on urban stone buildings, monuments and walls, but in Japan such
research is lacking. In Okinawa, southern Japan, as same as South-Eastern
Asian countries, the climate has relatively high humidity, which may be
responsible for such cyanobacterial growth on urban buildings and walls,
making blackened stains. We are investigating such terrestrial cyanobacteria
for basic and applied research. Initially, we isolated terrestrial cyanobacteria
from the surfaces of buildings, roadside walls, and monuments in our
university campus. 12 samples of blackened cyanobacterial stains and mats
were scraped using sponges or directly picked up by tweezers. We made
crude cultures in Petri dishes using BG11 or BG11-N medium. From the
crude cultures, uni-cyanobacterial cultures were isolated and cultivated by
agar plating and pipette washing methods. We have successfully established
more than 100 strains. Morphologically, the strains can be divided into
almost all cyanobacterial types such as unicells, unicells with baeocytes,
non-branching filaments, false branching filaments, and heterocystous
strains. From the blackened strains, Gloeocapsa and related chrooococcalean
types were isolated, whereas from the cyanobacterial mats, Scytonema and
related heterocystous filamentous types were isolated. Partial 16S rRNA
sequences were obtained from the strains using cyanobacterial specific
primers. 20 different sequences of more than 1000 bp in length were selected
and utilized in phylogenetic analyses. Many strains are closely related with
known sequences, but some strains have no close relatives. These data
suggest that terrestrial cyanobacteria are very diverse in Okinawa, even
within the small area of the campus of the University of the Ryukyus.

(' Grad. Sch. Eng. Sci., Univ. Ryukyus, > Fac. Sci., Univ. Ryukyus)

PBO5 “fEl fF2 ' - B R SR B - Hep RER ' BIR
Hiy5 R8O PE AT RS B A

RS OB IC B WL, NEEOEERIKE L
R L TED, AR EIIRE v, BT FI 0
EMESEEZHEL, HHEOFEMAEELIEE L 72,

FAFLIZ 2015 4E 3 AH 5 2016 5 1 HicfT o 72, FHEEHLIZES
B A (RIS, T-3ER, sl (SBEERE ), fhAs) IR,
BRI & L7z, BB, BERRE LA X v A v Ttk D
EEREL, BIXHET S 74 2 BV Brachytrichia quoyi, 4
7 ) X 7 4 & Kyrtuthrix maculans, 7 % %€ g Lyngbya O ¥
%21 829 pER A,

BRI R O MIRF TIZ, 2TV 7 ¥ E L. semiplena %
£ & 7 Scytonematopsis pilosa THRER X L5 & # %
X5, ZDD, InoofIZR GBS TH D LE
AbNA,

HAEE Placoma Jg %, 84 7 &7 Myelophycus simplex £}
HEDA TN ) a7 P adriatica L AN ED Y T4 TV X P
micrococcum D3 ST 5, 7253, 2015 4 8 A I gzl
TEZH B T BLE IR I 8 TERE S 17z Placoma sp. 1%, Hijfg 2
il & X AEEERE, EEE, MltoErRizsTniz, 2
Do, RN 2fHE 3HETH 2 EEZ T,

2015 4 3 A s ER AR Bl 7 TR SR D K & i 2R
BUL 2HECY N ¥ E])E Symploca D ¥ 4 7TETH 3 S.
meneghiniana DSEREE I N7e, AFEIGIRREMEOE T, HAHE
HThrtEIOoNS,

(R - Bt - I, THEK - £

PB04 CPhilipus Uli Basa Hutabatat' -+ Nguyen Xuan Hoa'
Shoichiro Suda’ : Characterization of Black Band Disease (BBD)
related cyanobacteria from Okinawa

Black band disease (BBD) is one of the first known coral diseases, and was
discovered from the Caribbean coast in 1973. Since then, it has found worldwide.
The symptom of BBD is usually a blackened cyanobacterial area around dead
tissue of infected corals. It destroys the coral tissue until just the skeleton remains.
Actually, the blackened area is a bacterial mat that consists of consortium
of various bacteria and protists, and in particular a single cyanobacterium is
dominant. The dominant cyanobacterium has three genetically different types
from Caribbean and Pacific samples. In Okinawa, there have been various reports
and ecological studies of BBD, but it is not clear which kind of cyanobacterium
dominants in Okinawa. In this study, the BBD cyanobacterial mats were
sampled from diseased Montipora and Goniopora corals from Okinawajima
and Miyakojima islands. Morphologically all samples were filamentous
cyanobacteria; the Montipora cyanobacterium were 3.2-4.0 ym long and 4.9
um wide, and Goniopora samples were 2.5-3.0 ym long and 5.0 ym wide,
respectively. We tried to establish culture strains but have not yet succeeded.
Instead of culture strains, we applied single filament PCR using cyanobacterial
specific primers. Even thought small morphological differences were seen
among samples, the obtained 1219 bp sequences of 16S rRNA were identical.
Thus, the samples appear to be the same species. Moreover, the sequences
were indentical with GenBank FJ210722, “Pseudoscillatoria coralii” from the
Red Sea (Rosoulaouniriana et al. 2009), and closely related with Roseofilum
reptotaenium. These data suggest that the cyanobacterium from Okinawajima and
Miyakojima islands are the same as “P. coralii”. However, “P. coralii” is invalid
due to no typification. In 2012, Casamatta et al. studies cyanobacterium of BBD
in Virgin Islands, and established the genus and species R. reptotaenium. “P.
coralii” and R. reptotaenium are closely related and belong to the same genus but
they are different species. Hence, the dominant BBD cyanobacterium from our
samples also belongs in the genus Roseofilum. From these results, we propose
that the Okinawan BBD cyanobacterium is “R. coralii”. Further breakthroughs
for isolation and cultivation methods are needed for future studies.

(! Grad. Sch. Eng. Sci., Univ. Ryukyus, > Fac. Sci., Univ. Ryukyus)

PBO06 “ifidl #% - EH FH - KA BEAC IEH WA
- PEH SR PEHE 35 Trentepohlia rigidula & T.
monile (A3 VEFRL, 74V EH) OB

Trentepohlia rigidula & T.monile \%, 7 74 ¥ 3#i Ulvophyceae
BT 52 I LERORERTH B, Trentepohlia rigidula
1%, Miiller IZ X 1) Hb &K $H Coenogonium rigidulum & L T 30 &
SNFe, 2D, Hariot |2 X DEBPIHEIN, AILERD
T. rigidula & ST\ 5%, K, M2 > 72 BERIRD
SRR ZZE L, fIIEEE I3 M, i HH C. moniliforme @ 3
AL L THHEIN T B T. monile 1%, [FREDEIRIRD
KRB ETEHT 255, MIEEELSEIETH S Z Lo XFlan
%, L2 L Cribb iz kb, WEOHHNZARIZED D DR
I, T monile ¥ T. rigidula DY ) =L L7 o> T3, Kbt
FoCX, I ESERRT C, Wik 7 1 L A 57 27 (Phaeophyscia
limbata) RAICHEZF ZHER L 72D T, TNFNOHAKk &
WIRREDBIZE 2 1T o 7, Trentepohlia rigidula %, HEA3H
P C 19-32 x 19-28 pm, FMAMEEEIR)E C THLC, FREEMIETC
FICEE L Twa, SRFIAABZITOEa T, WMEH
EENED S % B, —JF, T. monile DRIREIZIZIZERIZ T 19-
28 x 17-24 um, #HfEEEIZE S T TH %, SRIREIZEEHD
RtT, FICHE L MEKREIVRT 2, Z06DEWIC X
D, MEFIBRINICE LS Z EDBEIrO N, 7, 18S
RNAGEIE T2 & 2 0 TR ORGSR, T. rigidula & HhAH
C. moniliforme 7> & 778 U 7= T. monile & 25512 & BAMEIC 7
5 2 EDHRI N, BE, BHAENZ T 5 T. monile D
RN DTV 3,

(A SRR E S, 2 RHE - Y, CIRER - B - B, T
Ehfud - SEFBFSEE)



PBO7 “FJii - BEFH 508 ' - 2 E0] - W A8 JEH i -
PR 125 4 . 2R 3E | Cephaleuros (A 3 VERL, 7A Y
) Doy RN

A 2V ERT A Y EEM O B Cephaleuros 1%, & b ITH %
INEBIOEED 7 F 7 O TICET L, RO an =—
RIS 5, MR T 171 £/, HATRSHEIASNT
WA DY, TR Tb NI F RO Tw 3,
KIZE T3 HARL M TERAL L 7= Cephaleuros 16 ¥k 0 HijERs:
B ZEBLL, 18S IRNA GBS TIC X 2 0 R 217 >
2o RIRIENTORER, C. japonicas 10 FRIZEA R E 2 b, C.
parasiticus & &t 70— 7 LR TH o 7=, Cephaleuros DIk
HERE C. virescens 1%, S AFEILL 72/ E L ORERPED 4 Bk
WBHEERRTH 7D, MHIDT —FRXR—2D%bED S LS
R leo7, HABEL 22 ONA 7 X EHYDOER
IZHE LT\ 7 C. parasiticus 1%, BIERED C. virescens L
KF A PED C. diffusus E3ERFE R, BERIDONVA T FHED
C. parasiticus £ 12T HE L > Twie, F 72, C. minimus
(rhEVYERY) E2 8 7] BIRESTHRRE) X, WETWHICEE
TEEDMUA L, Cephaleuros DT3B OIE % Fi2 D3,
FHRINIC b Cephaleuros D7 L — FIZIZ & ENldrot, &
B, X SIS 5 HEE B L Cephaleuros O Z 5 BIR
ZHSPIZL TR E L,

(" FEEp el - LFEPZEE, A BRREERE S, P T3ED
g, REK - B - )

PBO9 “iiiA B - SR FA - ANE ARHE - i AR K
ARIEN* - /NG fER - B R - I KEE' - BERTEA ¥ F
27 & —ICB T ik & 47 B O IR/ A it
g

Ju

T3k DWF Tl IR DI E I LB IR, /K Hh D f8cill e e A3y
KPRIZHRD 2 En, 794 R 7y b EEN 3 RN
BWEERENIERNIN S, 20 k) BT, EEEIESN
LCHBT 2 2 eI nTw 3, KR Tk 5
Bonlilkblz b L, BEHEZHS 2L, BEHEIZOW
THM AR HEANARZE 2 2 L2 HWE Lz, BB
WRKEA Y LI =D 4 v 2 A, HRE 110 M
% 60 FEDIREE T 2013 /£ 1 A& X 182015 4 1 HIC B EBER
LTS M E L O R AN I TIREL 2, 2
TEVRICAE > TR L, JEoraMiR s & OB ERE MR T
A DOWHINGG 2 B8 U 72, iRl 2 B L 2658, 12
J& 23 3 HiRE DS 38 8 N, Fragilariopsis curta, F. cylindrus,
F. sublinearis, Chaetoceros dichaeta, C. bulbosus, Berkeleya
adeliensis D35 LU 7=, 4 l, WL U 7% Fragilariopsis J& 6 53
BHHOBRDOIY, i, FE L OER, MENE, A
DWW CIRESHZNRN 217272 & 2 5, KEIZRD I
WS84 (F. curta, F.cylindrus), W8 (F. kerguelensis, F.
ritscheri, F. sublinearis), [EWEHE (F. rhombica) D3 %4 7
I3 ensg 2 EBHS IR o, s L a8 ET
3 C. bulbosus DB IETB M O, B. adeliensis D5
NI DOMEBEREZ I S 202 L, Fiz ITBREANAR 257,
(CHEPER - BE - BB, CRRPER, SRR - EWIMERE, CHEK
PR - RRMBAE, OHRMBAEF - MRBER, CHEEK - 49)
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PBO8 [ 5.2 - i B B R BB 2 7 2
o R S N EERREGE

2013 fERKHH R 23520 L 22 HIRIE A=V > 7 a7 (0~-17
cm) 76D 4EE VT, & 3N T 3RO FHYN
MEZIT> 12,

RSz Aalet & b P, MIEEEM L
TED, TOLE66-96%, FHRE 4-34% D HBIRTH - 7,
HERME O FTIx, JLED Cyclostephanos cf. numataensis 73
JEEIIC % PE L (IR EE 61-92%), Eunotia exigua s.. (0-
5%), Cyclotella sp. (1-3%), Planothidium lanceolatum (0-3%),
Psamothidium helveticum (0-3%) D3Fe\>7-, 4 50R & S HELL L
7ERRIZ TR T Z 06, ZOMOAKIBOBREZLLH R
HRICGE A BTN I o tEZoN S,

Cyclostephanos numataensis (3G W O VE MR E  (HhEsE
) o RBEN, FEZHRINLZDDTHS (Tanaka &
Nagumo 2000), FHIRIH2 & DAL, BRI ONIE - 5%
RO B R % O R 72 I HE 1 C. numataensis & —3L L 7253,
A ZR I O FLOFPRMMAS & b DRI b me 2 &, &
HETHEMGREZ B W TEBAINCITTET 2 B — 2 RATHK
DIDE N Z &, FBREEMMIB O NP2 RETH 2 FDE
WAYH 5 DT confer & L TAEANFEE L 72, FrifDA[aENED
HbEEZTOD, REOHMELREEEIIAHTSH 523, B
e & yRE A & Mo, WEHMBED S (6F) wKfET
% % Didymosphenia geminata 21X Hannaea arcus b PFE T % Z
L2 5, C. numataensis \ZH/KEZHLHEZZ 50N, HIRM
DOFEHD Z KT 2 L Bbin 3,

(' pUTGHEREME, CEKHIRSR, CHAMmRER, 49)

PB10 OBk #HE - VF v —F - W 2P ald v HEKE
HEB XA ¥ FEERIRIC BT 2 HE e 12 & 2 24 Hb B2 1Y
W%

EPEMI S IR I B I s B —RE#EETH B Z L
Mo, oAh - BB - AL ESHENICHEINTEL, Ly
LEET7S 704 v FIEE Lo R TOEBICHHT 51
PEROHTEE 2 SRR ICEL D o 72 AFZE 1E D 7o,

Z ZCARWIE T 1996 4E 12 HH> 5 1997 4E 2 H 2 H 1T T
1T O a7z HRHFERTIT R E BAL O TR ZE i KH96-5 T - &
JE AR EE R BURHRITCY R I 81 2 HE i E 0 By
PSR ZH ST 52 E2HNE LT, HifikEdolE
BIzd O EREOSEMEIC DO W TEE R T 72, %
Hx, 74V EVEEEDIMT PEHARE - A—RX 7
Y PUEES - P Uy v A4 v REERER &L EHZZE N
5 DS 153 HS D S L 72 b DTH %, LRIz v /
Vo4 = N—DERREREH 2w, ZORER, &S
fEIE A=V —D 34 TH Y, REIZA > FEEIED 0.28
Thoto, THUIBL VVOBHETHHERO LRI X - T,
TR DYERE R 2 2 & 2 BIRT 5, B D kI
RELEHZSTEY, LA VFHER 74V EVIBTOELER
Nitzschia %° Mastogloia TH ) . EREEF DRI 80% % 5 5,
—F . A—)L—¥ETlZ Minidiscus X2 Thalassiosira 738 \5 & T
b, EFET 4% BRETH o7, FlFE L T4°N 89°E &
DA v P TIREBERE ISR, SHEED 25T
JAD 08 X HRINE EZ R T Z & D3bho iz,

AFEFRTIE LHO 153 S 2 KIEPHMEOSREE, # 58
EDL S —EDOXETT 2TV, 2N DX EICE T 5 EEE
DR E T,

(IR - BRAAE - HUBRBREEAF))
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PB11 O BRI ' - MR SRS . SRR EERE ' B AN -
it SRZS e Il KRS e B {2 - ARG SR8 AN G
B OB - B4 97 4 VY gz onT -

HA MR E Mg i T, 2L EHTHEDE R
EHELOM EEZHNE LT, 2 %I T AMEERE
EVIHIBRIHBREIN TS, ZORZEIIE VLT, SEEI,
BEEOEHRMIC LT oHEMEZH T %
HWcHHEZ1T-o 7,

kL, 2015485 H 1 B 0B AT I B V> Tl
FBEzEXRy PTEREL, MERICBWT, &V v 7 LE 4
TrZ Y 2 THREL, @O HEEE TR LR E L,
P W TBIZE 2T, —HoRRHc>wTIE, &
BB L OERE FHEMEIC X 2BZELTo 7%,

SHOMETIE, A 74V IE, IVrAYIE, 7

FTAVIE, ACTA VIR ENELEME L TERL
TWBIEW HEIIho, 2L T, JHEHFEWICH

WEWERDbNTA 7 A4V Y (Diatoma) JEIZO\WTE
SIFELABIR 2T o MBHR, RO TR I N, D.
mesodon (Her.) Kuetz., D. moniliformis Kuetz, D. ovalis Fricke, D.
polonicsa Bak et al., D. problematica Lang.-Bert., D. tenuis C.Ag.,
D. vulgaris Bory, H1C¥, D. ovalis I35 DR 10 um & 7=
DOMOEICEY, THECLEMEALIZMHELE INTHE
B, AR X DT L -fECTHh B LW S, £/, D.
moniliformis & D. tenuis 1%, FRMIFE & [F%E T 2 WK B
L, AR X OESE THEBERZIC K > TZnE s
DIETH 5 A[HeEIRR I Nz,

(HABRRERS: - bl 22, 2 ame)

PB13 “F 4 e ' - /AR I - s B2 KRB BT
k% Ophiocytium capitatum Wolle D}5HIF R I & 2 JEREZ L

T k74 Ophiocytium capitatumWolle % PRV T T RE D B jth > 3%
JEKD S 20154 4 HiE Ry bk ool L 72, i3 CA
Bz Vs, 20°C, 12 R, 12 RS, BARGREHA, #9 1500 lux &
GMECiTo 7o, AROMIIEFETE T, Wi i3 < flR g %
—ARFOHET, RIS, R T2 ~BIKELEL
A RF2RL, MOREZ1286-1214 um, HIEDIFEIZ29 —64
(114) pm, FMRZGEORE S IEENIKEL 14-229m TH-
7oo EMEAMIZELERTOEBRICL Y, Mok o B
N5, HEMRTOMEIZECIEMAE T fiRERE 1S D,
Centritractus J&DFE & FALLL T 7z,

Z OREHID> 5 KNOs, Ca(NOs),, NH:NNOs, 7Y 1)) Vs
FY 2L, MgSO,, PIV X% )L, ¥ 4% I 3 FeEDTA, HEPES
ZOEDTORELAEMZERL 2, vV F 7L —MICCAKE
o CHENE X - MR BERE L, 20°C, 12 R, 12 IR, BARGE
1, 91500 lux DFEETHEEZTHR Y, 1 7 HEEZOIVE
EZNZTNEE LI, ZO/E, KNO;, Ca(NOs),, NHNOs;, f
ZVea) viEF )L, MgSO, PIVAZ )L, ¥ I VH,
HEPES % Z N Z k2 L 72855 CIlIBRB DO IZ D > 7223,
FeEDTA ZRE L BB D A, TWENIRE K ZL 72, i
FLAMERL, By 2 mangd, Uik LidMizo—i8ag
RUEIEL ote, HERTIZERE DD DICHNIENE A
FEMAD b DRRERE 3IARETHD, HEBPBEHLHDONDH o7,
7, BEESN3 y HRIEIE AL L 72, 2o
ZEDOATERET 5 L HIHRIC FeEDTA X A2 L, AfoD
TR E %2 5.2 5 2 LSRRIz,

(" AR ST IHE RS, 2 BIRK - #E)

PB12 “IH &4fl ' - A f—BR 2 0 e ERRIS 380 5 WP B
LDIRR & E—FEH R N\ 1 IED—idA—

B AEYELRCAIR, ARER, SRR T 570
DM ELTHFTE D, BZRETROZIIVEOLNTES
P, FREENOBLOEINERIN TV S, BEE2T-
7REOREL HEE R T 2 -0 , PEKREBEH %2 AR
7= EEETo, Tyr—MiE, (1) BEEHOE
HERBICB T 2EM, (2) Kb oMAemBEoREICET
ZER, (3) BEMEEO B ICBT 2 ER, (4) LK
HEHEEROESOREICE T2 EMD 4 HEZH0E L 72,
FEREED S, FHEEOEY F2aby 52 LN TE B4
OHEGIZHR, LIEY 2 fiT2 2 LoTE3EEDEAIX
Bz &, Z2LC, AfEEEELDS I aiclltkz ko
TWABZ LR EBHS LIRS, S, EEEORZH\»
T BIEEM 2R L, LIFhofifizEs - E3Es2 L
EEEADBELEED S ERHEL I,

RATVE, TIVI P VEBTHLATIHOFTHRD
W75 7 b v2BRXTOBEEDEGI LIS TY
5y ¥£7-, EEZEL THEINTED, A—N—<—/v
FCESGICAFTTE S, 22T, 247> DEDOHAEY
PO T L NT — F 2R L, BYEHO I THR ) A
E L, BHEBEOBOBELIHICHE L THZEI ¥ 2201,
B T4 7 SRR HEENE, 2ERL, AP
W3 CERER R T o 7, HR L 72 B 3 R 5e R T
HY, SBNBEZREIT TV FETH 3,

(IER - BT - BB, CHIEK - EaERE)

PB14°III T K" - #iiE (7' - 0 T e BT S 1Y
Wr AZ': PAFPL 74 A% (REEMAILVEY 2 2H) I8
% 5% b O ERIRBEASIE IR D Sl a2 1 fi b

FIVRY VJRAEZDEBIL TN =T R VKy 7 A
ZHNE, LHIADELEREIC BT 2 X £ & % bR E
zROBEYHZ &R, SMilatoe T VEYHTH S LI
nNTw3, 2OV —7TRIROBED, XL Ry 72
B, =9 ABD7 A FL 7 % X % (Astrephomene) & \»9)
2OoDRBTHINITELLEZEEZ SN TS, FALRy 7
ABRFCIERAAEICB VT, T MR T LI
HE Ol %2 8R4 T, &) IERIZGED) %2 1774 9
2, TAML 74 XARERKER{T2bTICHRIROBEE K
F % (Pocock 1954), 4, RLRvy 7 ARDEFVEYTH
% Volvox carteri % HLMZ, KHEED X /) = A L IZBHT %9915
A2 IFZE B33 & S 41T\ B A3 (e.g. Nishii et al. 2003), BRIk
BHADPAT L Z BT 2 E TP A L 7 4 X 2 DORFEED
MR Z L, AR TIIFTICHL L7 A ML 7 4 X %
DREFERZ VT, WPREMEIY 1 & 7 7 AT & 207
RO MBI RE ORI 2 8152 &, [EERHOLIAEIC X 55
ANV & BUINE DB TR0, TAML 7 4 X 2DFE
TIF ST EDEZ B I FREEEREEE S 2 2 & THRmDMA
BRI Y, Ziuctko THIED R4 BRIk E 25 2
EWTRBE NI, REIMEOMBEDZE DS b Z DIAERA
I,

("R KR Z BRI R IR, 2 IBBOR A E @ RAT)



PB15 Paul Elvira' - Opi: —B 2 : RILER v 7 2RO ERIR
BEATE R 26 20 2 Al L B

RILRy 7 ARNCIZBEZ TR T 2 Hila D e 2 —dHD
EPREEFNTVE Z L5, LM LoELRREDOFIEH B
ELTRVLETILEINTVS, ZORHIE N EERIRDBE
R boffx, MoK D S L, MORENHKT S
TMEETEGEE (4 > N— a V) 2ROk
E B, %L DD S 72 B Volvox DA v x—2 a 1%, fllid
LL s BET LSV TR R I NTE L, BBEIE 2
HhfEIg T3 MIE DSl R S (77 2a®), 51 (Y
G MEREIED &b L FREEKIC X D Mo b RATT
HfE L Cniedd) 2 OFEIE TR DRI I LTl in s
FL, 77 2aBOO M ST o & D A& il
WS 2 k912 b, TOODOMMER)IC X b Volvox IR
D — M7 7 A a il EmZ RISt h, 23T
FBEICEIRS, AL, XD /DNI RIRREE DT Pandorina
% Eudorina 75 E DIEFEHE S 206 2 D0 MildEE I Xk -
THI S Z I N T\ 5 D% BERIE 2 £ % v TS REMRNT
L7z, Volvox & MR T % L MlfEE DD e WfETlE, fifdof
RiEflzonhTtsh, #RWNLE7 723 Bi3IE LA EHE
INrotz, — ), BRI A XITh2rb 53 Volvox &6
KRR RIS A B % s 35 2 L3 TE,
DD DA =2 a VASHIBBENIEEL TV 5
IEBRBENTS, 51T, bol bl L VuERRD
ffi Pandorina 128 \»C, Mgz 5 S 7 invA BT %
RNAi ZfHWTHEL 2 & 24, k) HMEEERIODW & X
3 Gonium O X ) 5 FHNROBAIERERZ LA L2 RT T
EVBTET,

("FeX 2, &R - )

PB17 ©Chan W. S. - Kwok A. C. M. - Wong J. T.Y. : Cellulose
synthesis is required for regeneration of swarmer cells from
ecdysal cysts in thecate dinoflagellate Lingulodinium polyedrum

Dinoflagellates are the major eukaryotic phytoplankton group with
cellulosic cell walls. Being one of the most important contributors to aquatic
primary production and the major causative agents of harmful algal blooms,
dinoflagellates are also the symbiotic photosynthetic partner of corals.
Transformation between motile swarmer cells and immotile cysts (resting cysts
and temporal cysts) represents one of the major life cycle pathways that require
extensive remodeling of the dinoflagellate cell walls. The swarmer cells of thecate
dinoflagellates generally contain cellulosic thecal plates (CTPs) whereas the outer
cell walls (with CTPs) and flagellar are discarded during the formation of ecdysal
cysts. Instead of possessing thick walls with small protrusions in the resting cysts,
ecdysal (or temporal) cyst walls are relatively thin and smooth. To investigate
the role of cellulose synthesis or CTPs biogenesis during cyst regeneration,
ecdysal cysts formation was experimentally triggered by gentle centrifugation.
Updegraff cellulose assay and flow cytometric analysis of Calcofluor white
(CFW)-stained cells revealed that most of the cellulosic components were
discarded following centrifugation-induced ecdysis. The cyst cells (immotile and
spheroplast-like) produced and required relatively short time (T=4-8 hours) to re-
start new CTPs synthesis and most of the cells (~95%) regenerated their CTPs
(cell walls) and regained swimming ability at T=12. Moreover, CTPs biogenesis
and swarmer cells regeneration could be reversibly blocked by addition of
cellulose synthesis inhibitor, 2,6-dichlorobenzonitrile (DCB). The present study
not only demonstrated the requirement of cellulose synthesis in the formation
and integrity of CTPs, but also demonstrated the biochemical conservation of the
cellulose synthesis in dinoflagellates, and the requirement of cellulose synthesis
in the regeneration of swarmer cells. The present project was supported in part
by the GRF16101415, IRS16SC23 and FSGRF14SC13 from the Research Grant
Council and University Grant Council of Hong Kong to JTYW.

(Division of Life Science, The Hong Kong University of Science and
Technology, Clear Water Bay, Kowloon, Hong Kong SAR.)
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PB16 CllIA fii3E 1 - SR - - % B2 - Wik A% R
Ry 72 ZERTFNHD~NTOZ Y Y 2 ROBFEYY v 2128
I} % MID % —Y a 7 fithi

RNVRy 7 ZAROAEAEMICIE, FHEHE- ZRE
- ST D 3 RRADHEEET 5, HlEREM 2 5 2 F
TFADVA F ALMERERRE T £ LTI S N minus-
dominance (MID) & {5 - (Ferris & Goodenough, 1997) & 7 —
vuaZix, WEBEERILRY 7 Z20DE FI)VEE Volvox carteri T
THERIC D AFETE L, ETEMEOEFRA~D SIS T
% (Ferris et al. 2010, Geng et al. 2014) , V. carteri %, M i 23
BEMNICRET 2~708 Yy JETH L, FLERY 7 AIC
. FW—FRRNICli S Ot 2o R ey Y v VL EIET 55,
MID DFEFRE SN Tk v», KFETRAES ) v 7@
TH 5, V.carteri (x5 V. africanus &, R KE L B
N3 V. ferrisii O MID 7 —> 0 7 ZREL, ZDOIB%MBH
L7z, MID I X % [FlEE - FEFIEERRIL, F€ES Y v D
O MDA —yvurZB~5uyyy 7L RGN
WaEZF 2 ERR LT, AR OY5E R RT-PCR I
X 0, V. africanus HEFEARTO MID IO 5, WERAET
DI D B D228 572, Z4UE RNA L _JLT MID FBIC
ZOR SN o T Vicarteri S 3B R THD, FEY
Uy 7HEICBWTA~T R Yy 7L O MID F BT
BT WS Z ERRBI N,

CEROK - BB - £9)

PB18 “Kwok A.CM. - Chan W.S. « Yuan W. - Wong J.T.Y. :
A novel family of cell wall protein involved in biogenesis of
cellulosic thecal plates in dinoflagellate

Cell wall plays a central role in regulating cell growth,
differentiation, as well as maintaining cell size and conveying
signals between cellular machinery and the environment. Similar
to higher plants, cell walls of a major group of phytoplankton,
dinoflagellates, are primarily comprised of cellulose. In thecated
dinoflagellates, cellulose deposition in alveolar (cortical) vesicles
forms the cell wall or cellulosic thecal plates (CTPs). Despite
the fundamental importance of cell walls, relatively little is
known about the molecular mechanisms involved in cell wall
biogenesis in dinoflagellates. By N-terminal peptide sequencing,
we have identified for the first time two novel cell-wall proteins,
dCWP1 and dCWP2, from purified dinoflagellate CTPs. Multiple
sequence alignment suggested that both dCWP1 and dCWP2,
which share similar amino acid sequences and conserved motifs,
are likely belonging to the same protein family. Despite in silico
analysis of the protein sequences failed to identify protein or
domain of known functions, in vitro cellulose-binding assays
with microcrystalline cellulose confirmed their ability to bind to
cellulose. Immunolocalization studies using anti-dCWP1 antibody
showed that dCWP1 were mainly localized on the CTPs. Both Real-
time PCR and western blot analyses showed that dCWP1 transcript
and protein levels were up-regulated before the emergence of intact
CTPs during cell wall regeneration, suggesting dCWP1 is involved
in the early synthesis of CTPs.

(Division of Life Science, The Hong Kong University of Science
and Technology, Clear Water Bay, Kowloon, Hong Kong SAR)
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PB19 O%IK M5 - HT &R - BEa wlll - —RAEMAEYHE 7
v VT4 ol (=L VT DEERILR
Iz IV 7= 158

Fa7ur<E (F4 7a <) ¥, 2—=7v /v 7M
KRT 2MERO—HTH D, EHEOCHEHEIY 2 &%t
WEHE L UTAIRL Qw5 MEREICIIENICEET S
—HT, INFEFTIKIBIOFEILHEINLIOATHY, I
BB O/ S WEREE L GRS NTE, L LAy
5, T bNLBE 2 0 — VT ORE» S, B F 4
TR FHE FRBNICHNL L 2RO T 4 70 < 03,
ANPE - TSI B W TE WS &E NS A v 2 BB EE
LTWaZENRINT, ZNOSRADT 4 70 < HIL,
hE - EEOHAKER L D 2 oRSIESEE THREEI NS Z
DB, T3V P UEOEERToTV S EHEEIN T
205, ZNUSN DBV ERICOWTIIHS Ik > T
B67, ZOREICIANG N Tw, KFERTIE,
REWHS > TR WEEEMSEED—K 70 v 7 4
TD—DTHE77v 7 b MTF o 70 %< HD LN
VBRI 2 HIICAT > 2RI DTG L v, A
HE<TiE, 7oV 7 P T4 T R EHERNICHERT
270D —FHL LT, g RRGEOWE 2T, &
et e B EETEE VT, e smmael (R
BReVRKE R 2 &) hoREBIC 77y 7 T4 7
F2HOBRZT > BRI O VLT LAY THEL 72\,
GEEVERTIRRHAERERE - MRS RIS 0 5F)

PB21 °83K Fl|3E !« Casareto Beatriz' - 111 #5—EF 2+ 85K 3k -
HMEBHTEZ 2 ILEEIEROEHE 700 7 4 VDI

BHEILEREY v T2 T, FREYe T KEE W
Bex Y oENIcHEE L Twd, TEMEE RS TV EY
VIADELERICE LT, A IFEEENY IS ED L
ICKbLbNEZDOPZRELTEL, Y ITHWNE XD
HWAICHET 28 HREICIE, MRS L OB 2oz
Harngie (GG oMl E:, EESMEEFEY 4 X TH D
nstENI bR (GBRf) MlgnRons Z LMo n
TV, ZNETIRERLIZEML -BRETE 70 7 ¢
adS DB WS 7L ) — VISR INTHE I L%
B & 712 L 7= (Suzuki et al., 2015), /KRS ©1E N Dkt
MLZMEo#EG Ly 7ax)) —LEBEINLTWwS I
5, BHBEIZY Y IERATIERICORIN TS 2 LHIRE
Int,

Lo LYy T0ffic k> T2 o0 R nERiEo MBI #E
WA SN S, LY aE YT (Montipora digitata) T3k
ML RENS OBOLEZLDRBETH LD, NFHY S
F Y A ¥ (Acropora nasuta) 527N ¥ > 3 (Porites lutea) T 315¢
ML R SN TEBELELDBETH > %, B LB
TR L TEZ b 0500, ARFICERIZbDED0%
S22 5720, ZHoDEEEOEEHREDE NS, H
HEEB IO 70—V A4 b X M) —2HOTOWE2IT-> 7,
Z DFER, BHEOBHE MO 2 Y L AR AaED S
fREDFEIRFIETT L, Z7an 7 2 VofEmsbsfTbnsss, B
BIEEROEDOABROLNMEEFR IR SN, E2I0R
L 722D D ENIRE 2 Z EBHS I 5 72,
(‘BRREA - BIERNE, TR TR - BRI

PB20 “filf 43 « HRT 89 - 1 KX - A2 R - (LT ik -
T B4R : B ITS SRR MR AT I 3ED < HAST i 0D i il
I ¥ AL MR ORALRGH £E

FAbicRwHAEBO Y > oAbl Sy 2
PZOMENIZIAE L T 20D, I X 2 KiEDZE
LICBURIEE L T B EEZ 5N T3, BREILEER
R L 2EBE DA T (2L—F) afbLTEh, 71—
Flic k> TRIBZLED A b L ANDBEMESE L 5 2 & H8
Mo TWw3, BITHEICEINE, APLRICEkST, v
o A REN R I N REE (A1L) 25 RIE T BB
12, AL I, fEREIZRR27L—F (FR37L
—FADY 77 L —F) OHELEST 2 REEIRE X
nNTw3, itoT, HARTHEDGEMEY » I iEO MK % 3¢
MR 2 2 &3, ImBBIc X 248 % 30§ 5 LT
BEHELEBRICE LS, LS, ZhET, Y
77 L — F L ROVORGE N %2 FE0E L 7209 13 FEHFICIR &
N, WaE, NEERE X CREiiigo 8 Hikir s 43
OGRS~ a2, BFt28 v IV EREL, su—=v
FETAVL I P =Y RICE ST, 853 oD
TS tHIGE G 2 IRE L 72, 2N 2Ry 77 L —FL
LT OBIBIGIRIEMIT OFEE, B—Y 7 7L — FDARD
RO TIF 13T, D 30OV v I TIIEED
Y7L =B EN, T, EBEOY T L — R
ELTOWEFIALCRZT Yy 7VOEITF—% 2T T
YA T2y Y= RWBEELREZAS, BEDY v I
BT, WHSCRER S IR Y 7 7 L — FOFEEIR
X,

(FE N2 BRI IT)

PB22 Ol M - ST fEEE 2 0 HBAREASPIIZ 1T B HAR g
BH OB

HIARAVEE S, R ¥ 72 AU & o T & b sk
EMEN DRk an = — 2R T 2B O—HETH 5, H
KEFEICBWT, HAEREEHEBEROMASOENED L
K> TVE Y, i, H—DHKRENICE T 5 IR
DHFNE, B X OHIERIRNIRIC ) 5 4 S O i oy A
RY =D WTUIEARHZ S %\», FFTIICHEAE T 285K
DRI BT 2 HAERE L REBEEOHEAGDLEICD
WO L 2 FIEE o TR, R—mMotifR(bEEs, 52
RERMOMEREAZFAHAL T3y —2, RUOEZ 3D
HiRACE DS E — R O AEEEZFHL T3 75— 2D
M 2H 0, REOHARENIBICE T 2 Hik o ARG
i, MCMTAEVIA—RETH->TY, Hlck->TE
FIETHLI VDo, ZITARETIE, HE—DH
KIENIBIZ BT 2 HAEBROEREEZHE L2 WL ZNLLTOL R
NTEOEMICHS T 52 L2 HWE L, HiRILAFEMH
Parmelia praesquarrosa {2812 10 cm x 10 cm, 400 X v &
2aFS—F2EHAL, &2 v 2 WICHEET 2RI
> & 1% ITS FHI% D DNA Bl %2 s U 7z, k2p &z i
HOXZNETNDE—THL20EB0%HEL T, EH—Dihk
RAEBIC BT 2 HAEEBEOMEAN N 2 A L 2R, %<
DAy ¥ 2 FFA—DIEFEHTHEDO LN T WS, Hamic
13570 2 RO ILAEFHEVBFEEL T 5 2 b o,
(K - BB - FAASERNE, ALK - EEWRSERT - ERE)



PB23 il B ' - e L - YNIR el - AR b B R
BRI Rapaza viridis D ERMNICE T 5 Tetraselmis sp. D
LERRIA Sy SRR

Rapaza viridis (I HEIROEEEZET52—71L /) 4
FThh, Z2OEFT - EFICIERMBILLE L, 2, BEAEIC
X RFENR D fk i Tetraselmis sp. ZfH & L CTHERT 3, Wbk
Mo B EEY TH 5 (Yamaguchi et al., 2012), filhod
22—V /4 RERAICZaa 7 4 VoS EYTH
2yrmnx) —NVEELET L, eI CEEARIZIE
WIS, F7, hoXREEL—L ) A FlzAsS
HODOEREOSRER (7 an 7 4 VIEDHES ) AR
BTH D, AW TIE, R. viridis fIIENIC 8T 2 0 R
DL r7an 7 4 VORFDOY A F 2 7 A% HRET XL,
WA s Iy 7Ll 2 5 2, SR VOl
Bt DA & BB ICBIER U e, IERICEBRFE L L, 3
WOMBMEL— L ) 4 FEIZRLD, R viridis DFIEAT
Tetraselmis sp. DIEERFAED 701 7 4 VENEDBEIZIZE A
I N0, 50T, HOBERE ORI EREE
WAE B L T2 L, $C 12 IR DL IS O BRI DS K
NGB S Tz, 24 KEREIDANIC 1, DICRICE T %
Tetraselmis sp. ZEFkAR D X 5 D\ 7z B i 23K U R. viridis
WA L AR D% o & LA IFICE{L L, DIC 40t
BRTIEXANB O o, ZORETIMELZDD
CEERRA” BUXRA LR 5, ZiUdIERASHa LS i
DBIZHRL T3 7%, W R. viridis IS 3R T % 7
OTH D EHNMEI NS, FETIX, TEMBIZEE L OGRER
THEMERBZE DR RO LR T, ERETEHDA A=A L E R
viridis TEFAEDORIFICE L CEHRT 5.
(MEHTOR, WEEH, CHER, P E ET)

PB25 VAR R AL fhi—HE P T e Ik 0.
GRS KT A - B SMERREAD S S -
aggziifdsMtarnrs A bEZERS5DO70n0 7 4
VA

Vo e B T 2 HIEEEIE L TN EERERIC
BT, MillaEEs v T 4 A b3y igio L cEE
mEER LTV E EEZGND, KPR T, #WEMRL T
» YK14-12 fiiiif (2104 4F) & BB AR Bk AL SE1525 #iiE (2015
) ciERBAKEEIRKL, Ml Y amEfeto 7 u
TAAMNDOTEEERAT, ZNETIL, NXVTFTIUTEHET
2 ZARMEE R (Developayella sp.) VEHEMED 7 X — o8, BEHf
Bl DR EERL 72, 2 I CERMATIE, s 7a
TAAMREAST IR T IV TEMAT I8N EMGEET 5 7%
&, Chlorophyll d (Chl-d) # FE4A:$ % Acaryochloris marina (¢ =
3um) ZfE L CEEFERZRAL, T2 &, BPREHETT
Developayella sp. & 7 X — 303K AN A. marina Z i T 28758
g h, fiEPEZHCTERLLZINS FuTr 4 A E
A. marina D " BRGEBREBICBE W TH HE R EMSHERTE 7,
F 72, HEEaT o KRNI U T A marina Z %ML TREE L,
BHBICAHWEEEEZ 71 by o L CEdiRiE 7o 75
74— HOTHMLALE A, KAlora) AbEPbstt
Iz, KRN T Chl-d DADILE TH 5 2 L LRI R OFf
#h o, ZDiAYIZ 132, 17°-Cyclopheophorbide d enol (cPPB-dE)
ThbEHEINL, 2T, HEAKIZ XD cPPB-dE ok
Bl 2T L, WL AR 7 b )L E HPLC ORI 23 —3 7 %
ZEERMER L, o T, InoEWIZEBRICEHEZMELL, #
DT Chl-d 2 cPPB-dE (U L TV 5 Z &R S i,
(HEFHETK, * 2 &0, P Ik, LK, JAMSTEC, © = K)
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PB24 “fi B 4 - Al #i— BB IR R L B Euglena
gracilis DY B L Z2HIAY VY — ARG D54 F
7 A

WHIEE D% IZIRAREETH Y, AP L iE
JESREE L) B AR 2 BRI L, A BBERA L R
IZRLT, INSAFERIREZEEY D BEZ LS HIG L TW»
2EEZOND, LL, TNOHREBEIFIIGL TRH#7 1
AP DB B A H = AL (R o B E o R ETHIE)
WD WTIERMHZ B % v, RIFE TR, BoREED
Euglena gracilis Z %% F\ T, M2 E X OMEBAESEMICE
AN OESE - RERFHZOVWTHRH L7, Thbb,
TRAT SR T & % Cramer-Myers B5HiC 7L 2 — 297 3
J W7 Y OEERE CEFRIR TN L L SR O,
S L OSSO NNy F AL F v —CREBEBRZ B L
S, BWIWICY Y 7Y v 7 LU CHIIREE L Milib 72 ) o
RoiunviErERL, £, ua7 4 Lablt (Chlab
) oZELEHRER, ZO8E, SHEL RS0 cBb
59, WEEMBT 2 EEEOMEITITHE Chl a/b HesE L 2 b,
I St Tl RIEME O MW 12w Chl-b 288 7 v T %
VP DBERIN e R OMETFARB S I, E 2, WA
TIAIEH 7D D 3T T u vy ENINT 2HADIA S 1, FF
12, st S v a—2ABEGI N BT 2 BORGDS
LWL TIRECERBRO SN, T3, T3 BAK
NDRFEDT T v I ANBEOMEARRICEVHINEI NS -
O, NZ7IuryEEMLETLIIDEEZON, ZTDLD
12, BERDHIR S B ZEPEAH MR E 2T 5T
3, 779AFFANDIRET T 7 AMBKERWERZTHZ
EWRBI NI,

(MEHIK, P& ET)

PB26 “fRFl 7 ' - Ml 227 EEEENID & SRS L mlUL
B Cyclotrichium spp. 122> T

HE S ITMEN IS B oEmE s Lt 3¢ 3 REBY DS
REZRIE L T3, b, FEEMIC TR 2@z I
X 3 2B HE D Cyclotrichium 1§k & B Cyc. “ %, Cyc.
CEPICOWVTHE T2, Cye. “f7ZMNICEL oD 7
UL IEEEZAEL TR, BATHE -RORREL R
Cyc. viride L [AE I N7z, HAEMILEOMERTHEIN
2 {KF “Chlorb” (Fr@#ifE & L (Rl TE, v re 7
M 7oL 78 T, HERIOY Y 7)) TIZEBWTS ITS
DNA A4 v b a VHEBUCEREBR Sk w I £ 5, Cyc.
“ERE DRI T AEDRHAI L TSR b DEEZISND,
Cyc. “ &7 IR Lol FREBEEZE L Twik, 2
DRLFIETELE 2-3 pm T, JEAETEME T 13 RS S A3 A B iR
Thote, HEEL 72 Cyc. “H" D OREABRARY 7 4 v 7
TIA4v—%2HOCTHIERTOEREZRE- L E 25, HE
ZY—=7v beT5774<2—7T, 25 L FMSSUDNA
DY =7 ZVABRL NI, B2 S G LEERED
Discostella J& (A5 77/ T4 A7 AR IZ&ENn, hTH
A Peridiniopsis penardii D3R E b TH & o 72,
Discostella DfNEFEE, B X O Peridiniopsis D5 % A 5
&, HESPBE L 8 OO I3k % 5o RO TR
RTHY, D IDNA S — 7 ZVARESNZ 05 bE:
EEME TN IR S Tw 3 tEZoNS, HE
PHIRAIAET 2MEBERIZA SN TE ST, BEEM A AT
HED TS,

("RIEANAL A RN AT A v R, TEEENEYAE)
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PB27 “¥ K Bk - 5 H {@—EF : Hatena arenicola 1281} 5N
SRIEAAR DI A A & M5 255N D G i 8152

Hatena arenicola |3 %% @ Nephroselmis sp. % B D A&, W
R AR & U CHIINICERRE T 2 23, Al 2o BRI N8
AR T DM IC DA ZMEBN D, DI LS, H.
arenicola \ZIWHEREZAT I EYTH D, “XILEELDO PR
Bicth s tEZ N, MENILELIEET 2 LcEERE
Yicdh b, BRI TIE, H. arenicola DIEARNM A 72 EET 5
728, WERLEERZ I AT B 028 & s @ko — A
WWEHL, BlEgEziT-o7%,

B DA AR - W4k & L T H. arenicola i N 12
BZ X 11 5 Nephroselmis sp. iM% > T B DI
L, H. arenicola fIEIZHEL D A F 4T\ B g D Nephroselmis
sp. IZFAEANBE 2 REF L T\, Z DB, H. arenicola D&
TEE B L T\ B35 D Nephroselmis sp. O il e 4 #% 12 3]
INTED, HDIARTETHIZMIEAR & a8 i3 B14E o
MENICKEEE S LTz, SRlOBED S, H. arenicola D33
Rz oMl 2 b9 2 2 EHo £ T o 7z,

Ay 24k 20« RIS H. arenicola MINEAARIZIA DS 5 T w
7o NSRRI, K% E i ISR DS R T O JE IR /IMA T 5%
~TBET B IS HE, IR AR & 3200 R CARMRARAIC B2 E) L
T, £, Moo BIEE D & IR I
BLTEY, M) 7 FEOaEE EHBL T,
GRBEK - EaBREER)

PB29 AL &3 © MEF DR

WA DS ST A =8 &MY 2 BN ANA 4 7 n
Y RAEZY Y VI EMIC AR THIIEZEEY 75 4 LICE
=F ) 7T HEMEAREHAE G LETH D, B 7ur~F
+I 70 vBEORE IO T —2—D>DE L EGELE % &
M3 2EM»dH2 Fz2E7a—F A XY —), 70—
P4 R MY —E I EER e L 22 FH T 5 A
ICHWs NS, STy, HEREaE Lo IREDHEY
(FicHiEE, BHE) OARAOEEBEDEZET 22 AT 4
(IMD-WTM) % F\»C, RHTEEMAE 0 IREE & St o BY
MR JH 7z, BRSSOV & LC, Chlorella vulgaris
NIES-2170 ¥k (7 m L 7) & X O Microcystis aeruginosa NIES-
87 Bk (Biy) o 2B ZMHL 7z, IMD-W I FEICHIE - &
HOHREEFHIA ISR SN TE D, 2EEOELEE
(f%, &) ZHOTHEMBEELITY, 0 2MEOELH
FEomElk»s, suL 7, B fildoREZNZNHNE
RAHOERIEZ R Lz, 70 L 7 3EBOE%HS, BRI E
BOEIEDR I I Nz, FERFBOHOHIRNE L 7Bk
I o ICHFODOHED R M I 7z, MEOEER:, H30t
AT PV EDHIIC X > T, MHlEE O OGRS 1
HRTREVWI L, R ZAFLATHALTORHGHE &1
BL7e 2 W RIS SR O R it e — o 3h 5 2 &
DIERR T & 7o, WO, HlOREZAL AT LD
HAEMZIGHT 2 Z L CEllTRETH 5 2 EIREI N
72
(7 RNt BB FE AT

PB28 O KE 5% - ‘shkE Mt 2 V) 7 b Guillardia theta D
TERRA L & IR R I X B 45 2L A o iRt

U7 PBICBEEXEEKOLETHE I LEELY
(Nm) 2% D, NmIZIZZERFDEICED 2 fisZ Bin T2
— F &N T3, Guillardia theta TlZ, f5318%, Nm 7”7 /J L
F M fREZE X, fEEEa— Foke 2 b H2A (NmH2A)
DBNmIZHEINDS L FHINT VDD, HERICK A
o (Nm o) HlaRFY, S5k ZRE o IR (2 1
ThHs, 2 THA4IZIFsZ £ NmH2A OHifkz2EK L, G.
theta DHICHURGLEIZ & > TN Y v R 7 E DR % Bl
L7z, F7z, WHRGRFENG 2% M CEERMA DR, Nm filEH
HAgIENZ B b 2 MTREE D & % EE FRED E = RT-PCR % 175
72,

FtsZ ZMIE A 20 U T, @ ToMBEOERE (FE) o
HEZ) 7% LTE D, SRYTIZY v 7 OUELE
E NI, fisZ mRNA IZEOMIKGED S 23, MlH
ZWLETHRHINE, Znshn, ERESHEDOBHAHIEI
DR F 2 b % EEZ 6N D, Nmh2A B s+ 1M
PRI FEBL L, NmH2A (2 Nm IZJRTET 2 2 & MDD
5N7z, X o T NmH2A 1348 £ 34 EEim e R A % Hl A <5 %
—HTTH LMD H 5, Nm 2 — KD h2B, cycB, cdc2,
tubA mRNA M 2B L. C—EBFEL TVl L
5, NmIZMlERPHREN 2 EBEFEERBEZRK->TED
AR IR Nm 1< &1V 2 A 1 B ELE S R 0 iR s
gz, fMsroEERKa— FRTBHIMET 2 & RB Ik,
CEBHT - MlEEE)

PB30 ¥ AT - Hh 227 BEBAB D DDA E A b
— ZihD A E RIS H U =20t oBis

BEHE BT, FEVPETICARBIZEZ k25 %12
Bt 2700, REBNICES b — 7tz R L 72, HHlc
RuEWY, 79 AF v Zih (230L) 102 HREL 7, Htho
FEIEE Ry FRIRD, I ko QENERZHFHEL 72, b
DEICIE, Lo, Azt LIk zEZEZ TANRL,
K ANTHET i, EYLKREMIEBAT 2% D
{ oty —HDMTIX, BALLXTAREY D, XPLE,
VXTI ENPERTELRELZ O, XFAREY D
DFEFDEARTE 72, ik > THEE T 2 iSO I
EORAR S N,

INSDOEF F— T T, BEAEEE I, AR
TOWEY DOBIZE, KERHE, KbhoBEELEY 75 v
7 b v OEEMEEBL R HEL 2. 1 EA AT B 2 T,
TFHIZEA b — 7O BREFECKEHE, EYHEZT
o7, PASBTEREN I IS OB AT, ot
MEoMERBRICOERL, HTEEERYZTo7, #ll
HHOGEY REFENH->ThH, BEEEchEsTwsRER
B L RO 0EENL L, KPP TORDMEH X % FHK
LTHo ARt TR, MlEEDE L wWaPIERE
WRENT 2D W, ¥ITRELS P =T ToAY LR
BENEDOBGEEZEL, EF F— ThofHERE O 71
ZEL, fE¥EL7, #SNES F— 7z E L0 T, At
VIRMED I Z R D, HAARBRBEAOKR L ERE2 RO 2
£ BBEMOBFEERAA TS,

(UK - BE - ABR, PRUER - AL



PB31°5H: 0F ) ' K K- HEZE' - i sl - BB
FHT? BEBENORSIER T 2R EY, FoEm R
RO SE DBIRIZ DWW T — iR ORFE T G BiHEE 7
Ry LD—BRELT—

S R IS SR T, ERZTTEBH R R AR TR
WEERE (JST) YRS 2 TS o B ETFSE SR B e
TR 7L OFEOT, KA LML CfHAERE %
FERiL T3, S, BBEBLRS LEEE L T, ARKOLE
BB R WS 2 ool RO RE E, 2 ICERT
IR (FICEE) 1ICOoWVT, INFTORERRLS
BOFHEIZOWTHENT 2,

BB IS  DIRBEDEAET 255, FIRMIR O A fiR
SIET7 VA ) PEMR R, EMiREIIEMR R, BRI
T R EA MR, DU IR R &, REB ST
bbb, 22T, FHOWMBEOWE, pH, BRISEELR L%
TR CHIE L, MRS Ll L7z, ki, R & Dl
ZERIL, Z AR T 284EY, RcEEIC O W CHEME
EL2ITo 7,

ZORER, FERO C iREEDJFRATICIX, B (7
N TIUT) OREND D, EMIRED K KD KA
fHEIC, R L erRBEMe vy 7L 00—k e
PRI N, BHERE T, FRBEORERA T oI X
BREPEBFLTOVRAIEDPASNTVEIDT, MEDRE L
BRI I EELRERES 2 Z LM fEEI NS, 514,
TR R R IR 7 ERE DR 20 DD DIRRIT O
T, RERCZ WA BET2HELREE2TAET L TETH 5,
(' TS RS RS SRS, B RUE RS SRS

PB33 “ LT R - SR HERE - B BEEE - B R - R
OB A f@R—ER - i B Bl e T Ay T
J N7 5V 7 Microcystis aeruginosa 7’ )V — 7 G BkD % ) L
fiEdT

Microcystis aeruginosa |3 12 & A0 L 78 KRB 22
TN—L%2BRT 25 L THELHMEOERZ 2RI L,
—HF I/ FAF U EMENSHFEEEERT IR L, BE
MERKETH B, ZNET, M. aeruginosa WITIZEEMIZ
FLZzNN o7 V—=7BREdeoNnTwsb, ZDIHL, Er
HWTWE IV —7GIZET % Ma:7 M. aeruginosa D 18 5 H3HE
HWENTVEY, FV—7GOEHIZINE TITE » st
ThRWEHEINTVEY, Z22THL4IZ, 7Vv—7GIlET 3
M. aeruginosa O EEEHS 2 WH S 2212 § % 72 &, NIES-2481
FRIZON NIES-2549 %k D47 /) LIENT 21T o 1=,

ZDFEH, NIES-2481 #R % 1N NIES-2549 #kiZ, ZHLF 44
Mb, 43 Mb DS ) L% FSTED, BAID M. aeruginosa /7
JLADRTRINT 7 ADKEE, a—FRFETHE L
bhot, £7, MFDY ) L1213 RNA EBET 2 2
E—HAEL, ZOHEIEEINIMETRE—HT I, 7/ L
TR 2 L, ZNFNORICIZME DOEEF DEFEEDTD
Sitz, D ITN—T DN ) LEDY VT Z—IRIT DR,
fh > M. aeruginosa [REE 7'V — 7 GIZEWTH KB LT/
LR Z 57 2 ETRBR I N, KFEICEBIT5S ) L0
TAMEDSHED ® STz,

(" ETEREERGEAT, 2SR - B - A BB, O SR - R A BREE,
YHRERK - %)
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PB32 “(LI'F ¥ '+ HILT #3722 0 iR A 10 R LR TR
SNk DA LBIR

v IS E A EEEE AT 528, KEICHZ A
3 EEREPO7BR 7 4 VEOKOIEETH S, Lid
ST, EREEEE T UIE LIS IS X 9 7o KB 2 546
MO 7 L= A0, —MBINICIZEEAERIEVWEIND
B, T 2 CIEIPREAE B THZ S s iilllEEO 7 v
—LIZOWTHRET S, 2011 46 A 19 H, AHEEBILH D
KIBBZB T, 8y FIRPEIT B BRI - THHRIZIA DS S
wWtar 272 KOEEVPHERI N, 20 H, H6Hy
DIFKZFE IR RS L 72 & 2 A Alexandrium J& R HiTE O
TN —LTH> 7, fllld% calcofluor white M2R (Fluorescent
Brightener 28) THtf L, $ROASIZBIZL 72 & 2 5, Po,
4',0a,6",5", 2" THo7z, vpld2' & 4 DFENCHIEL, sulcal
plate 238 \>, connecting pore 237FA7E L 7\, MHIEASEEE L 72
W, 7 EDORED & A X Alexandrium taylori TH b LB 2
Bz, [FHEED A. taylori #lE%EE 1 13600 cells/mL T &
D, FEAKHLD KL 29.79 °C, 453 (PSU) X 3340 TH o7,
KD 7N —LIFEAE EICX b EEZ SN L HER EIEE R
DR L 25689 1 2> HRRE REHR kG L 7225, £ osie
PHRBEHIHERAIN TR Y, 20/ 1EMHBIZIEE 5 km 1Z
FEENZHOBTHRED 7N — ADMER I D, T
RANHERR S NI WKL D b O DIJESCHIT 72 £ DI &
DBEILI.bDEEZ N, 7V—LIFFEENTS HFRE
MR L 788, R L %, 2011 FEDIREBIAE £ ¢ MR KA
BTN — LRI N TR,

(IKER AT v & —PEEXKPERIZERT, 2 KPER ST &
v & — LB X K EERFERT )

PB34 “= M M- b Bl LY BRI MR TP
ANE e R MU - BRI AR R R P NS
51 7 Synechocystis sp. PCC 6803 D V) > [ifiii kA2 B kk % 1
W7z e FET RS O fEIH

Synechocystis sp. PCC6803 &, WHIGESM TIZE W T 100
mM D EBBFEELTH Y VBELET 02 mM ) Tldd
BN TH D, EREOMMEE L R L CEv» b RKit:aE
Ho, KFFETIE, ST/ TFYTHREDIIIILTEH
W EEMMEREZ ST W20, U UV (P WXk o 2 itk z
AL, MENNOBGAA LREROBIGRZRN, £7,
B 2B Bk S O Pi B AR 28 BERE, Apstl, Apst2 (Bururt-Archanai
etal.2011) O HMHEZFAR2 &, BARE, Apst2 23 150 mM
LBAFAET TOEEDIARETH > 72 DIZx L, Apstl % 100
~ 150 mM EETFAE T TRRERMHEEI N, Mo 28X D
R L BBIRZESE o T2, KRIZ 150 mM EFBTEE FICE
2 3DERIEERZFHNB L, PiHo&ETTIE3KkE
b b EERIER I —FHEEDME T 3 253, 4 BRI 13
Wnes & AREoFmEEchEL Twi, 7, PIRZ4E
BTICBWT3ROMBEAN~D e, PiHGARZTHRL L,
Apstl D ETERIZXT % Pi DHUAAME L, fho 2 ¥k 1/5
BThHot, LEDOFERD S, pstl AIFNEA A Pi 238NI
BOAA, Z0DT T /N7 5 Y 7 OE e EiEE IS L
Tw3tEZons,
(SRR E R 2 IST, CREST)
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PB35 Rl Bt - #0 L o - i1 HEA - KI5 - 511 fifvidk
Cyanothece sp.Viet Nam 01 & Cyanothece sp. PCC7822 D<)
bk & B )W PE O Ll

T VDI ZHEEE E R T & T % extracellular
polymeric substance (EPS) % £ PE§ %, EPS I&, —f¢ICkEA
FoMERTZIETIVRICEBMMEEZNE T2 EE2S
T 523, EPS OWH & &EREEDOMRS, EPSICL S
SEWE & EPS % £ T 2 Milao @itk o BRIE 1
fRo> Ty, WA ZNE TSP I HUEE L 7 Bimiat: o
Y HED Cyanothece sp. Viet Nam 01(Viet Nam 01) 1%, EEYIC
Cyanothece sp. PCC7822 (PCC7822) L ifxTH B I2d bbb
573, EPS OHBEMHBPMAKME, METRECHELLZ L
ZHHSICL 7,

Viet Nam 01 & PCC7822 & & J@it it % bl dil & 3&Efkh F
T LEAGTHBE L E 25, Ml EVI RS 1
Tehrotehs, A K 7 A0, Viet Nam 01 235 PCC7822 X
DED» o T, WA & B L 72 EPS % & ©ilj5 DMl
D E A F 2 L OREFEEE EMEDRE) X,
Viet Nam 01 T # 41 Z 4177 ml/mg, 250 ml/mg, PCC7822 T
11 ml/mg, 18 ml/mg 7257z, Z 45 DFEHAS Viet Nam 01 1
EPS 234 F 2 7 AlCEOEIMEZFF> 2 & TPCCT822 £ D
AR I LMMEREL o 2 LRBI N,
(FEFH K - W)

PB37 A Bk ' - BAS A - FIE TER ' - AN B ' B
i 3 Nostoc commune (27 577) DEK

427 970F, RIRIBT 2 E2BRT 2 2 & FERIC
B\ EZ IR 2 A L CRE Lo BRBEICEHIGL TE D, 3R
ERVZ VAL TS, 4> 77 7Dan=—I%,
e Zzns 20D Bt~ s) 72 (ECM) 2 5 HEEK
ENb, TELZBECM Y YV BHELTKAF LAY VI3
B A (WspA) DYAISNTWS, £ ¥ 7 77 DiL#HE Nostoc
punctiforme | WspA % b 7222\, 4 > 7 77 I3 EENS
Bdh D 4 EFICRIE NG, 2o OBIETRIZFENIC
XA$ 252 LIEREETHE, 4> 7 77 I 3ENARICNTT 3
it D —>2 L LT~ A4 a2 RY V7 I /B (MAA) %
b, MAA 3 310 7> & 340 nm O FHIS 1 WG K % 7% § 48
MARBRINEETH S, A7 77T MAA DEWIZE>T4
T DA (chemotype) 12471 541, T4 6 DL #
BFRE T 3, BEETFH A X 7-0-(B-arabinopyranosyl)-
porphyra-334 (478 Da) I & D Ko} o415, B IIE 2 M
DOFMFE O 7 T 7K EEANA 7Y v FEIMAA
Jic B {4% (1050 Da) %2 & >, & 512 C X 756 Da, D i ¢ 1%
palythine-threonine Fit##{A (612 Da) 73, ZNFNDEE I
HEDMAATH S, 26D MAA DEARREKEZ 207
NEHT 2 2 LS BOEELIETH 2,

(C&RK BT QR AT A, 2RI K- N4 F - b2 -
JENA A )

PB36 il A& ' - AL #i—ER Y A A VEREZ AT S
Pl Chlamydomonas sp. kDB FE & A 4 NERDOFHE

R B P A (L Hb © BAEE X 41 72 Reinhardtia 2L ICIE T 5
Chlamydomonas sp. KMO-001 ¥k % F\> T, EBREOMEH, 44
LV (FYPTLZ Y)Y F; TAG) ERHE & 2 DFELL DM
3, B X O TAG O MIRENTZ B Z 7 > 72, KMO-001 #k13, #
SERESM (AF-6 BiHh) CHEM - MERREL, AA VR T4 — %W
ik 3E BODIPY *-Cuta L CHkBEIICBIZZ L & 2 5, fllaiNic
THUBDOAANZRFFLENOHL T\ 2 LRI N
(EHWIT 4 x 10° celymL), 2 HE DREER, TAG ZHiHL, =
A T IV W IENE A v (FAME) 24 A7u< 735
7 4 — -Huahrat (GC-MS) ZHWTERBITZE ko7,
FAME 4y -2 & O HEE T, TAG 41138 70% (in dry wt.) T
Hote, Rz, MRCEFESM L (AF-6 BEHICFERR SN E 1
72 AFAC K5l 5 35 X OV TAP KsHh) TR L 72 & 2 5, EHHIC
B2 HREEEZNEN LA LD (B% T 6 x 10° cell/mL ;
#%FH T2 x 107 cell/mL), SFEIEFEMNI IZHINPNIC A A L DER
FRooNLdrot, 22T, EFHOHETREEL, Kitho
R EAHT 2 2 L CHlR»ICA A NEREHET 2 &
L, bbb, BEO TAP EHCRIGE L =M%, iR
H B VITBERFE R 72 TAP K5l (24124 TAP K51l & TAP,
W) 1L E 23,5 HREETHNICA A VBB Sk,
NS5 L7 TAGIZDOWTGC-MS IZ X DRt L7z & &
%, TAP R5H & TAP, K5l ¢ 3 28 7 JE A A o R AR bh 1< Wi 70 5&
WIZ RS N7y 5 72203, TAP B2HLC D A5 EHDS 26 O 84
M E N, D7D, FEEOMEICEL TR
T 2 IR EHRRE DI DRE I Nz,
CREHTR, 2 EF, PIHHR)

PB38 14 %k : FAHEER: Arthrospira (ALY F) Offix
DHRIZBT B, HEEHED B D %k

Arthrospira |3, 77 VALK EDTILVA)MZEFEERE T2
7 VA VETRREO BAERETH 3, HAKHT
KRB FRAEEMTONTE D, Z0o8BIIAENPAERH
FEOFRE L TALSAHINTYS, ZOBEBEIZONT
%, HERENI FLTERVEVLIRENRINETICS
BdHb, R, flsORITE/BETETIE L AT TRK
ESINTEL, BHRo T, ThsotkoAHRIEE
MEREHOEBIZ L > TERLN B RS H B, 22 TH
MIETIX, ZOEEEZIE I BHERET 2 720 D5EM0 K
HNEITo7, £ A platensis NIES-39 ¥k % F>THE L 225G
R, 10% DMSO DETE T T —1°C OMETHiiE T 5 &,
65% DL LD AR CTHMBEMETE L I Lok, AL
ZeffC 6 FEHDOMOMDBIERAELZRAL L 25, 1HRIZH
TR R HRE T E 7283, ZOMokIMEETE L
Sty FIT, TRTOEICOWTHER LR & BRI GE%
I EIFIEZ TRBEOBIERAFMEZRE Lz, Zhick
D, RO EIMBAL 7z, (1) FERME DT 7 G,
Arthrospira DRFERIFICIZIADL R WL 572, Q) RED
TRASPRIESEAE (& Arthrospira DRR T 1B > TED, TXT
ZHBOLMETHBHEAET 2 EIFTER Y, ) HHEET
DIODIFEHEDOEMEIRET S5 EBTE, D% LI,
ZN6 3MHED I LD ENI DS THFRGE T 2 Z LT
X5,

(URBE - 1)



PB39 “INIH A4 - YH fh5e - A ILE - SEEMERZ AT
537 N2 T YT K B EHRVER

—ERDEEIE, JEARIC X o T iRLREDL S L HHEE &
KL, Ml BICHER T2 2 LIS N T W5, ZDME
RN LWL, NAFTZY ) — VRN T T T ATy
IR EDFERE L TCOMHEBHEIN TS, RiFFETIZ,
SO A MEERH ) XEFEHOBEREHW L L,
| EZHETCHZET S, 2. EME2ERL, G5 RN,
3.HVECRBRIE A B L AT BBMIEEE LCNA A 7 4 L4
ZIRT 2 EOEERWE-TS T /N2 F Y 7 ORKRELT
27, ZOFER, B3 ODEMEmM L, H- pH EEH
A iR (BG110) TO MR ICEN - H Lk %
BT IR Lz, S22, R 25
R TORIGERE, KELNEREDEHBEMERT S 5
R L 72,

RIZ, TDS5HRIZOWT, Bk S ISRk %E o0k L
BRI T2 L0 LRANBEET AL 7L (T LF Y
7Y OAREMEIC D W TS L 72, 52 U ClHIN L 7 39 o
TR AT ARHAIIEE L TS F A R L RE, Mgt
ORI EMIE» SR IS DI NS Z L 2SI L
oo 7, FEDFA R, HWOOEEZ X o TR L 7 #il
ik, TEOVBEHE LB EDSuRECTH o 7z, T DEIRIE,
DIEMPENEZ KIFICHAZE, AR EEBEELZuAL L
ZBIREAFEANDIGHSHERE I NS, BHAER, FESFHA B
DWET T & LR L EfinE 2 NS 2 720D
2 IR DBAFE P, BPAMREER IS I T AR O BT D 1
AEzHBELTWS,

(BMR 22

PB41 OHH S - R HEAC T 7 - R B 7 I R
VST R B RSREHSTICE TS L — AT 24
R F LA

RHARERICB T 2 HBEHEIC LD, BHEHIIIIER A HE
TEWT R U 7o, MBEEAK 2 Y —2 T AT, BER
FHAETRE = 2L X — KMAREAM B TS 3 T g @I X 234
Ao AAFERMOBFE ) ITB VT, EERFEHETOPER &
A VER L 22BN A A e AR 2014 L DT> T B, B
HEIE i ASH71E 3 2 AR HE L W3 oK I o it 2% < A &
3, IOt s RESI N LEEREEZICE L, FAET
RoOFEBEMICHRE SN L — 27 24 v FE X OSSN
ZHOT, BEORAKE2T%, HEPOEYHOLEIC
DV, 2014 4E 10 225 2015 4E 12 A THE L R %
WMEd 5,

HEHBICBT2BHEEI I ICRERETHH, FHiC
Scenedesmus, Desmodesmus, Dictyosphaerium, Micractinium,
Klebsormidium O WIS S E Do 7o, BEHICEEE - F Y 7 4k
7 v e A2 ML 72X CIIMEE BEE ML, 2
NZHBTI2WMERLT A —N"R EOBREEEMD L
L7, MRICFETIZYRAEEOFREL 208, HEEHD
INBISERE IS0 3 2 B3R s e o T,

Do & 9 2w o HBIRREUX TR L Bl 2R L
7273, Klebsormidium DS IZ AT EICR RN TH o7, A B
THEPEMEZBE L CEOWHBESEEZ 2R L), Klebsormidium
FEORRBIRIIRHCIESIIICER L, SRR RO X9
REWELZDORKE VIRFIBICE T 28N 4 v AAEFEICHEHT
H 5 AHEED R S Tz,

(HEK - Bt - AEMBREL, CHIK - ABES, CHEBHARAIL 2 v
V=T b, YEALE T/ aY =R, THIER)
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PB40 “#E M %% - LRk i - A IE = 0 SAE 1-deoxy-D-
xylulose 5-phosphate synthases J& Bl 2 & % Synechocystis sp.
PCC 6803 DA YV 7L /) £ FAFEDRIH

AV TV AL, AV 7Ly 2REEN E L ALE R
ThHh, EHEIGEYE L CEENICEEZLEMZ L CEA
Twb, Hxld, ECABRWHAEES AL E L TEHZBRY
TWwY 7/ N TI 72wl A4Y 7V /A PRz B
L, f#EETH % 1-deoxy-D-xylulose 5-phosphate synthases
(DXS) O#FFEBZAATEL, Lo L, DXSEFFIIE
NN DXS OFEBIE I, BFERE IR L THh 3 15 fF
&L, AV TV A FABREORMS ABRERE >, —7
TDXSHEEBET DG L NI 4fGEEro, ZNET
DEEDS, ZOWELNVEEABEL XLVOHL» R X v
v 7%, WTEM DXS A EORLE®ICRRKT 2 2 L 2R
RINfcted, XVLELRMDXS D7 /N7 7Y T7H
KB, AV TV A FHEICESITHD S EE 27, 5
Mz e EMREEEDXS 12OV T, ZRZFRDOIEEPFHER
®H, 74— NNy 7HE, ZEMHEREZIHMIL, GH% 3 M
(Paracoccus aminophilus : WEZEMIEE, Bacillus subtilis * KLYEH,
Rhodobacter capsulatus A : §LEf0EE) H2kEo DXS 2 B L 72,
BE, 203@EKDODXS 2L 7/ NI FVTDT ) LI
BATHILET, AV7V /A FEEOHIEZAA TS,
(B M RAELEEL)

PB42 Rk HEAC T - DU T R RS- R R B
VR SR EHS R 2 L 2 > a v ONRITEHDE 7
un7y4Vrr

WHARBRETRERWELZZILEERICBVT, MR
FRA AR = 2L X — R BB A H R TEEERIC X 234
F o A EFERMIOHEL L) TaY 2 7 b HSER 25 EED S
2R EM I N, AEETIE, BB ICEE N A
Fo ALENSE ZREL, EHICOURET T 3EEZE» L
KR, BN, X S5 PRRHME S AN i 25 o 4 pE 1 A v
7R 4 I EUiBRFE M Th N, TohTHR 41, EHETE X
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In the late 1990s I wrote a long essay on the diatom
species [D.G. Mann (1999) Phycologia (1999) 38: 437-
495], reviewing changing views of how narrowly or
broadly species should be defined within the group, with
the underlying premise that a species is “a set of individuals
reproductively compatible inter se, but interacting in
different ways with individuals of other species” [R.
Margalef (1972) Trans. Conn. Acad. Arts & Sci 14:
211]. T also discussed how species diversity arises and is
maintained. At that time few detailed studies of species
had been undertaken using molecular sequence data but
some insights into the nature of diatom species had been
provided by mating data and of course by the enormous
historical accumulation of morphological data from the
beginning of the 19" century onwards. Since 1999, reports
based on molecular analyses have become more common,
providing insights into population genetics and the nature
of species in various freshwater and marine diatoms,
and a valuable review of molecular data up to 2008 was
published by A.J. Alverson [Protist 159: 339-53]. I will
take this opportunity to try to bring my 1999 review up-to-
date.

The data now available are somewhat contradictory and
difficult to reconcile. Some molecular data indicate that
‘isolation by distance’ occurs in diatoms and there are
many claims of narrow endemism at the morphospecies
level that, if true, might support the frequent occurrence
of allopatric speciation. However, most of these
claims are only weakly supported (sampling is almost
always limited to a very few localities and species are
delimited too ‘fuzzily’ to provide a convincing basis for
biogeographical recording). Proofs that particular species
have been introduced and become established outside
their original range (i.e. that there are alien species of
diatoms comparable to invasive species of higher plants or
animals), and that the range expansion cannot be explained
by environmental change, would be valuable extra support
for the idea that allopatric speciation is possible, and there
are several well-rehearsed claims of ‘introductions’ (e.g.
the planktonic marine Trieres chinensis and Coscinodiscus

wailesii). However, in my opinion, few of these bear close
scrutiny, though plausible mechanisms of introduction
(e.g. with oysters or in ballast water) certainly exist.
Furthermore, there are some well-established examples
of genuinely widespread species and, as one ascends the
taxonomic hierarchy, traces of biogeographical restriction
not explainable by ecology quickly disappear. Most genera
are ubiquitous.

Overall, the pattern that seems to emerge in many
species is a mosaic in which the distributions of closely
related species are wide and overlap but each is ‘holey’.
Dispersal and gene exchange are apparently rapid, but
they are apparently not fast enough to prevent divergence
locally into new species in temporarily partially isolated
regions within the geographical range of the parent
species. However, the daughter species then achieve wide
distributions rather quickly, obscuring their origins. We
might call this the ‘intermediate dispersal hypothesis’.
Since speciation is not occurring outside the range of
the parent species or at its edges, or by divergence after
formation of a barrier splitting the original range into
two or more parts, it does not conform to classical peri-,
para- or allopatric speciation. On the other hand, since
physical separation is involved, the pattern of speciation
is not strictly sympatric but instead ‘endopatric’; it
depends on temporary isolation occurs within the range
of the parent species. When speciation of this kind is
incomplete, the outcome is perhaps well described by the
term 'ochlospecies' (from ochlos, an unruly mob), which
Cronk [(1998) in Chorology, Taxonomy and Ecology of
the Floras of Africa and Madagascar (Ed. C.R. Huxley,
J. M. Lock & DF. Cutler), pp. 155 ff., RBGKew) defined
as "very variable (polymorphic) species, whose variation,
though partly correlated with ecology and geography, is
of such a complex pattern that it cannot be satisfactorily
accommodated within a formal classification”.
Ochlospecies may be common in diatoms. In addition,
automixis seems to be prevalent in some groups, producing
a plethora of microspecies.





