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HANNEPERE S Chlamydomonas reinhardtii D% 7°F 4 BAR DIFHT
OWE A v R (R - AL, AR - B
MG Nusuttodinium aeruginosum D EETERABILIZ BT 26 1 & RO FEBLEE L BT
ORI s R s A A ST - ey et (OREOE - MRS, PR - 7 AR R, R
NAF)
HNEA b —7TMOWHAIEBICEH L2 7P ¥ )V A X F 236 L 7= BUSEE B D78
OREYY A8 - REY B - BRI (AR - BE - ABR)
LB SRR RGN B % 7~ T O —KAEPE ) OFHIE BT 2 %%
CVHYY FEN + AT HERG - PO AT - DI CRBUESE AR S AAE)
WK PNk Pseudogoniochloris sp. D% IGPE & 1 iEBR
Ol EEE . e - s B R BT (BRI NSRS, B IR HE )
K PE BLRINIEP Rk Tetaedron regulare Kutzing O ZE3GEIZEH 3 5 W58
CREZS (b /N ORI I R AR I S B2 R BE (BRSBTS, AR SE )
[FTIRNCAAE S 2 A D I BRI O ZARE & B & O RERIBIGR
OfEA FARE - PuYE B - N WY (ARG, P RCHER - B - AL - BB, OREA - B - HEEREBRET)
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A (BELITVX2HE XERE)

Btz (BELIEVX2R $1

ARE)

14:15  A12 FEPNIRAFRO KGRI BT 2L - BiffRD B12 A=Y 74 /Y (Umbraulva kuaweuweu) O il
LS il VAERIC BT 8B 7e 7 74 ) v 7
CRER THE - A R - RE0 AL - Ly R (ENBR O B b A 21 e (iR - N R
BE - EP) ? [ RHA)
14:30  A13 Comparative study in the phenological ecology of B13 {17 = 1€ | Xk 2% L F MMM D 1R 6
two perennial Sargassum species on western coast of A DENTEN DRI
Oshika Peninsula ORI e P SE NG MR ORRE - AR
“Nurqadri Syaia Bakti * Kokichi Ito * Masakazu fhiE —5 " (SR - THEES R, 2R PD,
Aoki  Eri Inomata » Yukio Agatsuma (Graduate Juk - BEERE, ek - dbi )
School of Agricultural Science, Tohoku University)
14:45 A14 Transplantation trial of Sargassum confusum using B14 {830 F€ (FIBRMBTEE) OZMHIZBITS I b
artificial holdfast in ambient habitat a2y Y PZDOFEEIZONT
“Delta Putra * Kokichi Ito - Haruka Suzuki * Of T AR 2 BH TEE (AR b - B
Masakazu Aoki « Eri Inomata + Yukio Agatsuma ek - Ak )
(Graduate School of Agricultural Science, Tohoku
University)
15:00 A15 Possibility of community shift from barrens to B15 &t 2 ¥ O RFHBILENNT & MR #E D BREI
marine forest only by removal of sea urchins in the T
existing barren grounds and their optimal density for PRI (EZ% ey Sth ?, OB B (nik K,
sustainable maintenance TRIARIIK - BAEER, C BEK - HEHIEL)
C’Jeong Ha Kim (Dept. Biol. Sci., SKKU, South
Korea)
15:15-15:20 fhm
15:220 A16 —“HiURETEOBEREHEIc BT 5 7 2Bl L B16 Eih Y€ /7 VICE) 2 WZs /B2 17 5 MEEE S
TR DR N SRE U 22 TR & Bz I iR L 7 ek
Ol e g ! ( EEAKE - AT, R E
Al CELEF MR A Fefh e e A (uiEE K
BEBE, 2 REFHEK - W)
1535 A17 —HELEPI & AN O & O X IREDEE N & B17T 7 0E RS (R#S A I FaH) DR
LR DAL B & S DT
OWF L S - SR B e e i st OJIFE el ' PR EIE ' - S5 2 - s Ao (
e w (| ZEABE - MBI, RPN C ZE TR - N, BIEREIIge S, AR - R
KWF, * ZEI R EAK) AEIR)
15:50 A18 —“HiRREEEICET 5 2013 £EI12 84 L 72B5BElF > B18 Genome analysis of the red seaweed Gracilariopsis
5 D DI chorda provides insights into genome size evolution in
OfuEE TE . ) Em . H R B gl (¢ Rhodophyta
ZEARE - A, CREW AT, R K “JunMo Lee * Hwan Su Yoon (Sungkyunkwan Univ.)
ZE91)
16:05  A19 7 7 XN 9 2 BR¥AI Dk A B19 Yanagi nori—the Japanese Chondria dasyphylla

OFF ORE - S ORI (RIEK - Bie - KB

(Rhodomelaceae, Rhodophyta) including a new
species and a probable new record of Chondria from
Japan
“Suttikarn Sutti! + Masaya Tanil * Tsuyoshi Abe? -
Kazuhiro Kogame' (! Graduate School of Science,
Hokkaido Univ.; 2 University Museum, Hokkaido
Univ.)

1630-17:30 & (A 81%)

18:30 — 20:30

BHEE (RTILXMAKRY S UG 3 BE "))
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3A25H (H) Frin&R

8:50-12:00 DAY YIRIVL (ASIT) /900-11:50 AEFEK (B £15)

ARl (BEILOEVX2R XERE)

B

215 (BFELUIEVX2E £ 1 BR=E)

8:50 — 12:00
VN PR AT
TMRSROE=8 ) ¥ 7 — HBOME - BUE - Ak

8:50-9:00 B&Za A v (HH RER)

N—F 1 i BEEE=Y Y 74 F 1000 DHFHEDL S

9:00 —9:20

PS01 €E=% Y ¥ 744 b+ 1000 #h THIEH I, 7T
NP 355 (RUFR) - BB L EG vy ORBERSAER) - ey Fefh (1
HISIR) ks 3% (ZHR) - R TikE (D~ P XokpE) -
M ORPERSER) - W H1E GRS HEDORBE) - S¢H
mA (HEREBR)

9:20 — 9:40
PS02 E=% Y > 794 b 1000 #¥; T, FEEREE
SFH AR (BREKR) - A = (LK) - B Sl O3

PN RIE) -« &8 % (S8K) - HH B GEF X
AKWE) -« NI s (oK)

9:40 — 10:00

PS03 E=4%Y v 7Y 4 I 1000 #; TEHYIL P FHIL
B (ZEX) B AE (HARMEXIKEE) - A5 8% - s
i (P =BT - SR A (FEER) - B RER (BOfRER)

10:00 — 10:10 K&

23— b 2 L YUV C O S RM AN S

10:10 - 10:30
PS04 il O R HA KRN ) Z4L - B —=BET
b ok i

FER Rth CRAGARET) « B - (FEEER)

10:30 - 10:50
PS05 F{MRIALIE B INIRHEE R IS 5 TR |~ & 2
DRDES THDT 7 ARG Z 708
BRI B0 GRALR) - AR B (k) > v +—) - HEE

YEHL - H2EATHE - HOR B (HUIER)

10:50 — 11:10
PS06 F{MULEH IS DEEE T 7 A R IS0 5 HEED
W & Z OBROINIELER

=G (RS - BA BRI CRAEKR) -k Bf (EHR) -
HIEATHE GRAER)

11:10 — 11:30
PSO7 HHILSHYIBICB T 25T 7 AREDX ¥ L5
X7 RKRNMAIC KB E 7 =Bk 514
EFEATHE (BALKR) - BRES #h = (R —BEl)) - B BN -
AP —3 - g5 JEE - ER 3992 - HOR R CRALK)
11:30 — 11:50

g Z SN
&

11:50-12:00 P& XY b+ (A gD

9:00

9:15

9:30

9:45

10:00

10:15

B20 #DiE{L X haploid/diploid [Wf o MEME: 2 HliA I &

NEZy FHHDEND) GO R 5B ERR T 5D

»n?
ORI AT 2 - Sarah P.Otto® (M $RATFSER YR,
PRI SR IIZEA PD, P 7Y T4 vy aanvE
7 RH)

Species discovery and evolution of marine gregarines

(Apicomplexa): the ancient relatives of Malaria
©Naoki Davis Iritani' - Kevin C. Wakeman® - Takeo
Horiguchi3 (" Graduate School of Science, Hokkaido
University, 2 Institute for International Collaboration, Hokkaido

B21

University, > Faculty of Science, Hokkaido University)

& ARE R Arthrospira platensis D W BT BT
B IR D1
A ERK - TEME AT - BORH R GRORBE - Aidr)
FECAIRPE R RAE -V A — 2 Y VBIlmE A D
FERURE SR & Rk S A L
CHfII HES '+ Daniel Moog?- WP 7 %« 138 5 * (" 5OKP,
% Philipps Univ., > B, *HEK)
AMPEPEREE S Ornithocercus magnificus IZH, 50 %
K27 I NI TFITDT ) LEh
Ol sLER T EREF A BPRT EOR D 48 A
TAHE 53 ° - S Tt ol e - i she (!
FALA - Ed R, TEAR, IR - NS
Bit, *ENZRFAHEAE - BRI, CHK - Gt
B2 v 2 —)
B EY v F 27BN TTUNI TFY I LR
72 TE RS DA
Okl R T NHY B 2 SPRR R g (3
A% Kifi > (WK - Bt - BARIE, PHE - BRET
BB v 5 —, PR - B - B, UK -
i-BAC, *HIRA - JIL, HIFA - 6= 2—nk)

B22

B23

B24

B25

10:30 - 10:35

R

10:35

10:50

11:05

11:20

11:35

B26 PEBEEER: Nostoc commune (£ 327 57%) THWEX
NP~ A 2 2R VBT 2 IBOAL ARSI
OB IR REA VG - A R T S Mz
T 3k — 2 (R BE T AR A T 4, 2 SRR
FRRRE - AR AT L)
TR VEEE R OO OB B HURARERS & 0 TUERIBIBIK
T DPEE
A #i/t - Hermanus Nawary - it #t - i fdt (B
PR2EBEReF « BT 2800 - B arBleERt)
79 2 FEF AR 30T 2 MRS 8E 4 K
2B 2 W%
NG FE ' A bR - AT BT
("EEEER - B, CHIERK - )
Euglena gracilis D _XFERFICB TS5 7007 4 )V
VA INET VT FYUNIY
ORALL BB ' - GeIRF SR e ALl w e S e R
i B3It (R TOR, P IR, 3 ORBRIFFR,
+ERR)
% Pseudostaurosira \CBF B ANT 2 T77 ) LD
AR
O RERE - BRI G2 - ERE L (BRI - R AEY)

B27

B28

AN

B29

B30
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12:00 — 13:00 EfRA

3H25H (H) F#&D%R
13:00- 14:00 RAY —HK (BEES)
RRAY—&15 (FELUIEVX 1 BR—IL)

P02

P04

P06

P08

P10

P12

P14

P16

P18

P20

P22

P24

P26

P28

P30

P32

P34

P36

P38

P40

P42

P44

HAERBA 77 (hY €/ YR ORI & /RO I
OB PRI - R I IR R (VTR - Bt - B, TR - i)
R~ 2 V) ORI T 2 A H R i
O RN - SR A PSR AL - W E T A B - S R (C BEOKRLTRFEREE, 2 BRI
AR, AT RN E R v 5 —, RS AT, TS T R S R O A )
Systematic revisions in the family Scytosiphonaceae (Phaeophyceae)
Wilfred John E. Santiafiez' « ©Kazuhiro Kogame® (' Dept. Nat. Hist. Sci, Grad. Sch. Sci., Hokkaido Univ.; * Fac. Sci., Hokkaido Univ.)
BRSBTS N AT R XS (Y AY 2 VR D &
OUSIH il A B (BRI S, BRI AR )
HAHPERLE: Schottera koreana & Stenogramma lamyi D¥R
OPAAR MR SR FEA T - SRR A - IR s (TR - N, K - Bt - dE, BRI S
INEIR DT & RS NIALEE Y 2N Y HO HAPIERMIZOWT
Al Ak (ERZRA )
BRSO LT I B CHERE T 5 0> 2 #3%: Scytosiphon sp. o HIZ BT 5%
CHYY AR - VB —nh CIGHRER - B
I OESS - BRBET I B 1T 2RSS & Rl B D BIER
OltEE B ONREIE - R EW - gl ( SEAR - B, R
¥ Agardhiella subulata DWE FEERE M DTG
O T T e B e P S 3 ] AT - TR R Rl BESR L (VREESR - B Ak RS, 2 BROR A, 3 A5 IROKEIT)
BREAE=5Y Y794 1000 i REEHEIC B 2550 =5 Y v 7 2017 SEDQIRR
OSFH A - I SR 2 - B RS - 3P JTEE 4 - KR RRE S - FHh REE O - R AT - B PR =8 - AR =0 - R R
B0 KT (VEEK - B BER, 2ROK - NS, 3 SEK - BE - B, 4 OARHEKEE, S MEUKEE, ¢ HEER - B
WEEREE, TOKRES, S RZBENT, bR - bk, 10 HAREES O E
7 1 AR IR DRI bz HIE L T
CRTRE ORI - RN BEREE - A Ly S5RE - ok B (FITARA)
MRRSPEY S b7 ) A DI L
CEAK WEEE T - A B2 B TR - BN B (0 (BR) MRRBREE TR v 4 —, 2HUK, 3 RPERSREIEUE KD, 4B
KA EHIR)
2% ) YA 2RI U 7BEBE T Bat e R O B
ONTIE FEIR - R KA CROEGHERERS: - JEFEE)
BIEHLTRGT XM I BT 2505 7 ¥ VU v ¥ A4 OFMIITR S K O#AIR
OBRAE " - 2 W 7 - B IE - BRI (SRR - B - SRR, Y BUEER - KEEEEN)
Community structure and seasonal variation of intertidal benthic macroalgae and herbivores at Banda
“Cong WANG - Shingo Akita - Boryuan Chen - Kazuma Machida + Kenta Kawata + Yuhi Hayakawa * Syunro Yamano - Tatsuya
Yamasaki * Jiaming Liu * Daisuke Fujita (Laboratory of Applied Phycology, Marine Life Science, Tokyo University of Marine Science
and Technology)
AN HAHHN R DB BT 2 S H 2 & DRILY #5121
ORISR FR 2 (AR SERT T R, 2 E AR R i D
WA HAHHN R OHIITE T 5 OB & EF R & DRRICOWT
CRENT 3 e MR 2 (VAR IROEIRO R, 2 AT R )
3 A 3 M AR 1
R PERER Y - R B — 1 e W 7 SR ALY (BB, CIEEK - Bt - RESEEEET, ALK - i)
Assessment of photosynthetic performance in the two life history stages of Alaria crassifolia (Laminariales, Phaeophyceae)
©1Iris Ann Borlongan' « Gregory N. Nishihara” - Satoshi Shimada® - Ryuta Terada' (' United Grad. Sch. Agri. Sci., Kagoshima Univ.,
% Inst. East China Sea Res., Org. Mar. Sci. Tech., Nagasaki Univ., 3 Fac. Core Res., Nat. Sci. Div., Ochanomizu Univ.)
BBV ULPE A 7 € X 7 2 BN IRIR PRI 508 L ilE DR
/N -1 Gregory N. Nishihara? « i 0% 3« S¢H woR 0 (VEDK - B - iR, 2RK - Bis ik, 3K - K)
7 2O DEFHITHT B G &R
CHIA A - Heb By BRERK - B
BIFRHNDSIRIZIRE SN T 2 BRI DMRYEEA
IR EE (BRI R EYAH)
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P46  NHEHIZ AR E L7z RNA 7 £ VA DREFEIER S
OTTE ) 12« SRR T 4 - AR B 0+ BAR AL 4 - RK 800 1 SPIE SERE T - L e — Lo - Al SRER 13 (MRERTZEIH FE A,
2RETTR AR B, O BRI KRB AR BT S R 7 A, KRR WEENKIE, S R BRI S 2 v & —, S SRk
RAEmEER)

P48 HHEIMWEE R Dinophysis fortii DYETERRA THERE T 5 8 {5 T DR & RS
OA LT T - R W2 - BIF e (VrhJuKA, 2 JAMSTEC)

P50  PEHEEES: Nostoc commune (47 777) Ofilast= t Y 2 ZIZRHET 2 HURILESE - & ¥ 3 7 QDb
O Fehilh - AR IR (CRINTK - SA A AR - EHIASA A, P RPUR - BT - AR AT L)

P52  BEAIDHEE: DNA 74 VR & 134K ¥k 2 Biaibtik DNA 7 4 )L 2 D ZHfifihT
ORKE R A R (R - ARSI R, P REEBERS - HUKET)

P54  Prochlorococcus {if¥tE 725 4 A b DRt e 27 aa 7 4 Vorfd
OFAFH R - PUARAR SR - Il B - I AR 2 - MR R 2 1 - AL bR (CRRFETOR, 2 KPERERS - ki,
P ZEAY)

P56 i DIRETEEES
OO T ok BRE e oPI RE  ME EER D (CEDZ R AR RS, BRI SR

P58  Paracercomonas sp. KMOO002 ¥kD > 7 7 37 5V 7 HiEIZHE S 88 17 BIZ b
Oy B e 2 B 2 e SRR R - ML #h BB T (VALK 2 ENZRRAEAR, 2 FR)

P60 Scanning electron microscopy and phylogeny of an undescribed marine Dactylodinium with curving apical structure complex
“Wai Mun Lum' + Kazuya Takahashi® + Haruyoshi Takayama® + Mitsunori Iwataki® « (1 Graduate School of Agricultural and Life
Sciences, Univ. Tokyo, % Asian Natural Environmental Science Center, Univ. Tokyo, 3 Kure, Hiroshima)

P62 Taxonomic study of two new Amphidinium species (Dinophyceae) with predominant non-motile stages
©Joao Henriques Kieffer e Silva' + Kevin C. Wakeman® + Ryuta Terada® » Takeo Horiguchi* (* Graduate School of Science, Hokkaido
University, * Institute for International Collaboration, Hokkaido University, * Faculty of Fisheries, Kagoshima University, * Faculty of
Science, Hokkaido University)

P64 K EIRBHIEMERIC 3\ TR R G RIS R 7 L DB
VALl A - RS - 1l WS - (LR BT - (LA sl - SRl SeE] - BN (7B

P66 NS A — % Hv 7 b O X RIS A E 22 BB BRE ] D il A
ORSES TERE ' B SR e R BRI 38 B 280 S B B RIRE (K, RO EOKEETRE e v 4 —,
YN

P68 AR IR AR i K s DM - g RiAhAs HseAt
OKH FHSF - SR FA - HH P ORER - B (lPER - B, P HEEK - )

P70  Paragymnodinium |-G D —HRiIC 3 1 2 BIRS IS AL
OREN PR - R SET - RO e (AR - BEEE, RS - AIGES)

P72 BESARBIEID & HUE L 2= BRI O WL BORIRIE A U ABGREERS (2 B 2 TS
CULES ittt - B AT R K HE 7 - AR R i - ISR (UK - B oA A, P UK - 7 LRk,
PHUEK - )

P74  MYIGHE Prorocentrum dentatum DIEHIPTIIGEREINDE NI TV T DA Y7 ) Lkt
CERAR EF - (LT WA - il R (2R SERT)

P76  MHBGHIEROGRFTIC AT T
CELARSL B R BRSSP A ' - JIUA A% ' - Xuan Hoa Nguyen® « JAS O 7 - SR BHEE - KBS Mz * - M
W CHR - B, CHRK - B - B, CA—Y—nA A7 72 U= (K), ‘DIC tkalit)

P78  ATLHRY €— by > v 72 L EINRNERIESIC B 5 7 2 e 50 iR HEE e O - #EE2AL
ORARE T - SEPY CHE - BT RREE 7 - fE)I R (BREARHEBREE I 2 v 4 —, PEILYT, P RESTEC)

14:15-15:30 /1620 CISEFETR

ASE (BFELOIEVX2E XEEER) B&ig (FELIAEVX2KE F£1EEE)
14:15 A20 > A 7V HEEREICB T 3REBIER EMNMNED B3 NTEFENT bR2ICAONE 2 a4 ) v Vi)

B 5 DAHZ AN
BUHT 7" AR 8= OB ' (k- B CHPR ETR - BIEA BRE - A T - SN - RRSE
Wi, 2ok - Ak s ) 5 HIK - TS, AR - N R
T4 T1V)
14:30  A21 [ICEBE T3V e by Ve b Y B32 M7 A afii~3I 20 A5 4 ADFHKEIED
Y DI & ETIK i
Saco, Jayvee A.' « K W83 > - B s T - 0% ! 2 HEZ (B - ABES)

("R - BE - SRR, AR - P R)
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14:45 A22 FREEAT T A /U OMEHERE - & MEVER KB B33 A5 #Ei G & Alexandrium tamarense 7 )V — L 5
3 E - DR G L BRI & 3172 dsRNA 7 £ LA
O A e LU BRI - ER B - T AT ORI BE T Rl ST AR B 2 AR RS
EE T&T AR =" ek - duit, 28tk - B ( EACKEEE, 2 KIER K, * JAMSTEC,
Wt - Briisk - Sesmdidy, O RBOK - B, ¢ SR A B
FC ExEHHS)
15:00 A23 A ¥ F 7€ A2 (Cladosiphon okamuranus) WAl B34 %4Z=RREEHIC I 568 GBI O RINNERBIL D
JEEZ BED G fRAT FEMFIRIRRRT DL Y L A
O BE - /N B GRERK - ) ORI L - BRI (ENZBREERFZRT - MBS
V=)
15:15 A24 77 7V EAOIIHOMIMEIGE & SSRAF82ENFfAUCE B35 5 M il T & Heterocapsa circularisquama ~~ @
7 5 MEEA VA 2 7 DHERR & IR DNA 7 4 )L ARG D BlgE
P BER "« Tl A 7 R B e LR A CEEF A AL R B B (CEaR,
TS AR - R R Oy HKEE)
BHUK « B - BTk - detididr, CAbKR - dbhk, P
HUK « FC #ERERS, * Sk - AEmBRsig, S dinuk -
Bi « BIfE, « N4 A A X=P v TRy y—)
15:30 - 15:35 PRI
15:35 B36 #iWEHE N IcB T 5 G EZ L 72 N4 4
< A
O 2 - AR S - AL AT - O T
R /e 3 = A e o | S 5 (A R
R N, &I IO - IR A O s AR - I
w2 (B - B - R BRE, 2
K- EER vy —, S ERIRBIE, AL AT
JaY—X, SHIWBEE, ‘5 LE-AEDT77—4,
TEEREEAIRa v Y — > 7 A, SHIER)
15:50 B37 HEICIEET BT A NARIERLTHEYF I b
AN ADIEY,
OPAL AR T ARE 2B 2 B A S (K PERERE - KT,
TR AR R, CBEX - BAREEE &)
16:05 B38 7t v a 7HBIHRORICIG -7 7 a—F

CUEAS PET 12 PR 0 - e S T L5 -
K% K> (CHEEA - BE - HARE, CHRK - B
Hoa—ubf, THEA BT, ERPE, ORPER
IKHF)

16:00-18:10 SZVVIRIDL TBEEEHY ~ SNELWIBWZORER ~ .

BELNIEVX2K E3E
16:00 Bl&a XAy b R HiET)

ﬁh

16:10 MS01 =HIELFEEROBEBE KI8T 5 4> X L RO BR

Al W (ZEK - B - EWER, REHRP)

16:30 MS02 FEBETIRD Y =2 M frbf o~ ~HEIC X 2 e E (b~

FIAR B (UK - B - B

16:50 MS03 5D B LDIE 7 » ) ~7hE2E YO MEBR~

P s CRALK - B - )
17:10 — 17:20 PR

17:20 MS04 75 RGNV D 2?2 ~ETEEH AL A H T EWET 7 A DBIRZ TR L~

CERARIE B0 - ALt CRALK - B - 52)

17:40 MSO05 Algae as epibionts: possible effects of Pseudocladophora on host Lunella
“Yumiko OSAWA + Mutsunori TOKESHI (Amakusa Mar. Biol. Lab. Kyushu Univ.)

18:00 H&Ea Xy b A ER)
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FASRERES

A0 O REL T - R BEEE - K R B BT
i HORE® - B B 0 S RRARBIBNSEIC L 7KL 7 </
V) BAD ARy it

S OO T < /) L, WEEO— K7V — 7T
&R, WA, JRKIR, HREVE, HR9ENR A &SRR BRERIC
WINEECL TWw3, L L, ZOWMGHREICET 3097 Ah
ZALIIARBHTD %,

EVRN OB 7 2 ) BBIIEL R EHEREE b B, F o8
7 BB OUIER, BB O 7 &2 ORENI S I
S TWw3, E5I5, TaXARY VKT I/ BIZEMREA L
ARHZIEA b L AN 2 HiB LB H 5, £72, 7=/
VB AREIRIEIAIE D EPA (A a4 RV ¥ T Vfg) 24=
& T, EPA I n-3 R4AMIARANEIIED 1 fET, fholRl;
W & i, ARBEOREMEE FE L, HisEwELE
R LcoZElzbo, ZNHIMERA L ZADPHEA ML R
DMEICHBEICBR T2 L ZEA TV S,

AW T, 7~/ VHEOREEICHEME & 2 0o FiEl
ZHO»ICT S 2 LR HBI, MBEEERETY 23 Y
Pyropia tenera £ FZHEE A 3 ¥/ U Pyropia yezoensis 12 £ \»
T, SRR T colEl Y 2 ) BEHF R LR - AR
EiE A EOIE 2B kot MY 2 /BIZOWTIE
HREBREA TOTERED S 7 2 7 % fhi, HPLC f#TIC X
O, 7 MBHEKE L 72, BIRBENTICO W T bR
FREHh B D%, GC-FID IC & D &R < D BRI K %
g L 72,

(' BROKLFRIERFAGE, 2 AR G RlEs,
A&t AT, LR A I o3 fEfE o T A

A03 Il B! - IS FUHG - R R - BB B
AH 577 VERED N 35 KO P AR BIET RO

B, WFESIIHAHT I 7~/ ) Ok EFEHREICH Y
ATW5S, L, FEEREHEL 23R IARIERRICHRTT S
JWEDHEL 722 N GEMEL 22 HEHAICH D, 2 2 TR
TIRHIAHR ICEH L EBRAETPTO N B L P ERICKIET
B D B2 O LTS L 72

ARFZETIE , 12SWM-TIT 28k N 35 & OV P & % L (
DLFINIP) & U 7z, SEEEIE, INIP O fthic N & 2 % (2NIP),
N HEAI (ONTP) £ X O P 6781 (INOP) IZFH#L L 7255 D F]
4R TfT o 7, IWOWREL A 57 7= 7 ) TERIEZE Bl
D 4 ABRX T 2 EMERREE L 7212, ZNENOIEREE G
BRI L %, NEBDOHEIZIZCHN a—%—%2H\w, P
GROMWEIZ\DS (2008) It -7z, £7, KATREKIZ
WTHFHTL 72,

TERIR D N & 1355 INOP [X T 3.95+0.143 pg-at mgDW!
LB %, RWTINIPX, 2NIP[X, ONIP XD & 72—
7zo —7J7, P& ®EIZ INIP [X T 0.15£0.005 pg-at mgDW' & fit
H 4% {, XWTONIPX, 2NIP[X, INOP X DIE & 72 - 7=,
KARFERBDONB L O PERIX, 2N 244080441 & X
180.18+0.011 pg-at mgDW' TH -7, T s DGR 5, 1
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A06 “Louis Graf * Youn Hee Shin + Hwan Su Yoon : Genome
sequencing and population genomic analyses of Undaria
pinnatifida: adaptations to new environments

Undaria pinnatifida is one of the most popular multicellular kelp
species that plays an important ecological role in its natural habitat
in Eastern Asia. It is extensively cultivated in Korea (~500.000 tons/
year) as food source and for its extracts. Undaria pinnatifida is also
well known for being an invasive species. Indeed it was introduced
to Europe in the 1970s associated with oysters introduced for
fisheries purposes, initially to the Mediterranean coast and later
to Brittany. In the late 1980s the species was also recorded in
New Zealand. Introduced populations of Undaria pinnatifida are
considered to cause considerable impacts to coastal ecosystems
by forming dense canopies, displacing native species, and thus
reducing biodiversity. It also causes economic impacts to fishing
and aquaculture. To investigate the whole-genome adaptation
of Undaria pinnatifida during invasions we produced the draft
genome of Undaria pinnatifida from Korea and we re-sequenced
the genomes of 29 individuals from various invasive populations
around the world. We explored genome-wide variations between
the different populations considered, and notably we identified
putative selective sweeps at multiple loci. This study will provide
new insights into the mechanisms by which genomes can rapidly
adapt during an invasion. Furthermore, the genome sequence
and its polymorphism represent a major resource for future crop
improvement and biotechnology.

(Department of Biological Sciences, Sungkyunkwan University,
Korea)
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12X D BERAIEAME T3 2, 2 E TOWFE TEKIBPE SRS
WEETH 2 Z WG INTWE, F7, ERTOEEIZNL
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R ORI EHEE, RO, SEEETRIND OB EE R,

30 umol @ {6 & FH 0 LED o CTHE E (R ICHE 2 13RO
SNl otz, LA Lt LED YeTId G 1S @ 17 pmol DLF
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203, 2000 uM O NHs &t P CI3AEBHELZ R LA, &
S22 F 7 AY D NO; RIGEE DRSS T+ 7 A3 & D
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HEE FROIFOFE R, 15°CTiRBEE I, TR
%£ZD 5°C Tl Enarol, ZDXkHIZ, av7HE
MO RE R 2 MR 23 K R 2K AE Tl
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A13 ©Nurgadri Syaia Bakti - Kokichi Ito » Haruka Suzuki -
Masakazu Aoki * Eri Inomata + Yukio Agatsuma : Comparative
study in the phenological ecology of two perennial Sargassum
species on western coast of Oshika Peninsula

Two cohabiting species sharing common resources tend to compete with each
other. Perennial Sargassum siliquastrum and Sargassum confusum form a marine
forest of mixed species in the subtidal 2-6 m zone of Kitsune-zaki on the western
coast of Oshika Peninsula, Miyagi. We conducted a one-year spatiotemporal
monitoring survey of the two species. We hypothesized that both Sargassum
species have competitive relationship for the rock bottom surface (two-
dimensional space) and for the open water column (three-dimensional space). In
February 2017, six quadrat areas were selected for permanent observation and all
individuals of Sargassum species in the quadrats were tagged for identification.
From March 2017 to February 2018, we monthly measured the maximum
height, thallus diameter and thallus thickness of the tagged individuals in each
quadrat. Volume of the thallus occupying the water column was calculated from
the height and the diameter. The long axis and short axis of each holdfast were
measured for calculating holdfast attachment area. To estimate the biomass of
the tagged individuals in the permanent quadrats, we haphazardly collected eight
individuals of Sargassum siliquastrum and Sargassum confusum around the
study site. All specimens were brought back to the laboratory for measurements
of maximum height, thallus thickness and dry weight. Biomasses of the tagged
individuals were estimated from the data of the samples. Our results showed that
S. siliquastrum was more dominant than S. confusum at the three-dimensional
space throughout a year. On the other hand, the holdfast of S. confusum occupied
larger area than in S. siliguastrum at two-dimensional space. They seem to have
different competitive strategy competing for the resource such as space, light and
nutrient.

(Graduate School of Agricultural Science, Tohoku University)

A15 Jeong Ha Kim : Possibility of community shift from
barrens to marine forest only by removal of sea urchins in
the existing barren grounds and their optimal density for
sustainable maintenance

Two different approaches have been conducting in two coastal
areas, the east coast and Jeju coast in Korea, to recover kelp beds
from existing urchin barrens. Korean east coast has been suffering
marine deforestation last decades, comprising about 60% of all
rocky shallow subtidal area, with the average density of urchins
7.8 individuals/m? in the completely barren sites. Experimental
manipulation of sea urchin density was conducted on the nine
natural bed rocks of barren condition, each separated by sandy
barriers in between. Three experimental conditions were applied:
all urchin removal, “half”’-removal, control for no-removal. At all
removal sites, macroalgal community was recovered in good shape
for three consecutive spring seasons (2015-2017), whereas barren
state continued at the no-removal control sites. For the “half”-
removal condition, we started with 4.0 individuals/m?, and then
switched to 2.5 individuals/m? to achieve an optimal density level,
which may be necessary for the maintenance of kelp forest. A larger
scaled approach is on-going this year. In the case of Jeju coast,
where sea urchin is not common, barren condition is presumably
caused by multiple stress factors. We applied the metapopulation
concept to artificial reefs (with different substrate types) to improve
the chance of natural recruitment of seaweeds as the function of
distance from nearby existing source kelp beds. On-going results
will be introduced in the presentation.

(Department of Biological Sciences, Sungkyunkwan University,
Korea)
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A14 ©Delta Putra + Kokichi Ito » Haruka Suzuki « Masakazu
Aoki * Eri Inomata « Yukio Agatsuma : Transplantation trial of
Sargassum confusum using artificial holdfast in ambient habitat

Sargassum beds in Japan are susceptible to coastal reclamation and environmental
changes that may result in the destruction of large regions of Sargassum forests. Past
trials of Sargassum reforestation by transplantation have mainly focused on sporelings.
No study has attempted transplantation of the detached thallus of adult Sargassum.
In order to widen understanding of the capability of Sargassum reforestation, an
experimental procedure for transplanting adult Sargassum confusum was designed and
tested. We conducted a study trial to resettle S. confusum using artificial holdfast. The
artificial holdfast was presumed to clench and fix the specimen’s holdfast to the new
substratum. Experiments were performed at Kitsune-zaki in the northwestern coast
of Oshika Peninsula, Miyagi, Japan. Eighteen thalli of S. confusum larger than 1 m in
height were collected from the depth of 2-4 m by scuba diving in April 2017. Every
thallus was glued to a stone tile (14 cm x 14 c¢m) on its holdfast using Alon Alpha
Gel-10 (Toagosei Co., Ltd.). The holdfast of the thallus fixed on the tile was covered
with waterproof bond #2083 (ThreeBond Co., Ltd.). Each tile sustaining a thallus was
taken to the bottom by scuba diving and attached to one of 18 concrete blocks (W 20
cm x D 20 cm x H 24 cm) placed at the bottom of the ambient habitat. Eighteen thalli
of S. confusum translocated on the blocks were observed five times from May to July
2017. Eleven out of 18 thalli had survived and grown up by July 2017. At the end of
observation, all survivors were retrieved and brought back to the laboratory and the
artificial holdfast was dissected. The holdfast of S. confusum grew and swelled in the
hard shell of artificial holdfast, and this made the thallus fixed on the new substratum.
In this experiment we had done the attachment procedure out of the water. The artificial
holdfast is deemed to be suitable for resettling Sargassum species in the natural habitat
for the field experiments of environmental response and marine reforestation.

(Graduate School of Agricultural Science, Tohoku University)
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BEAEDEE 2 L CZNFNOEBEZEE L, I
Biiot, ZORE, 99V 7y vy 7 20— FTIRiE
JE 1/ 64 DL EDOEBRX CHREMTIMRI RO oh, RE 1/
16 DL ETIREEAEBEAL L 72, 79 % > ZRAITIZIEE 1/ 64
DL EEEX TRIBINGFISIE DS o4, B 1 TIEEAD
Fft L 7z, MCPPIEAIZ DWT HIEIE 1/ 64 P EDOFEEFEX T
BREIHIEN RS D S, BE | TEAEBALL 72203, 79
¥ v 7RA L g U COREIRIZI R 359D 5 e, NY ST v
WA TIFIREE 1/ 16 DL EDFEERIX CHREMNTIZIRE»Z O o1
7208, AN L 2 EBX I3 oz, AV a REFITIE
IR 174 DL EOEBRX CHRENTIMIE RO o4, WE1 T
BN LTz, 97 B 7y Py 7 20— Fisigkh
THIRT 208 ) 2 RETT 5720, SHIiKE L 72K ENT
¥y ARBEL, cn2AwTEREZT- 2EE, REN
HISIROE T IZERD sk o e, 7, 121°C T 30 47
A=t 7L —=7WELTH, KEMGEIEROETIZRD 51
otz
(BlRK - BE - KER)

A18 O ' I - R M AR W
BLRESICEB T 5 2013 FEICHAE U 72 BEBE 2> & o IR

SHRERETRES DML, By AT A0k
WEETH 2, ZOY AT AEEE 1970-80 FUCTEE L,
1990 FEARIC[AIE L 7243, 2013 4F 12 S 7K i £ d A3 J5 R ¢
OBEBET 12 72 5 720 AWISE ClE RS OREBE T HHSIC B\ C
G O TSR 2 M) L 72,

S0mDFE T A v #FRiE L, 20154E5 HH 5 2017 4 12
HIZDITFTAZ =K T2m 12 1 m HIEHN O kg
IREEDHEEE, & 79X 7 B REL 2, £k, KA
BEEL, BT ADMARERI - TR E T,

A7 AREEIEEBE AT & D DIERATICEA L, WIS
FHEOT7 Y b7 ABEDPEIRI N, L7 X7 2 EEIX
TRBET F& AR o 2013 4F 12 H I3 P 21 4 R T H - 7223,
2017 4F 12 Hic & 2.7 RIS U 72y K ARSI L 72
PS5 RADEFME 2R L 72 & 25, BAFDOMIZE & Rk
WIHEAEDSE <, HE L TS ERBIMEL 2 2 M ZR
L7 7, 94V EITSSmMSICYA LT T AR T %
WEL, YOI X2l THEZE LA L 2589 Hizhll T
TATCLZEBEBR SN, 26D Ld o REHRED
FEG T T ADSARIC 2 B CHEERRIE, LE LS
FEAEEbSRWEEZ N, -, BEERETREBERIZ
LT X ZDSEBET OB £ 2o Ty, A7 X
Y ZHDNRD LIR D 72 2017 4ED S 3 E D 7 4 T AEN
[l % 151 % BEK & 72 - T 2 AJBEEDRIB & i fe,

(' ZHERBE - RWER, P REWRT, SR ETTIET)

A20 BHH Gy - AR 2827 - O ' s A Y HE
FRBIC BT 2 FREIEIR & UM DB

A T HE MR OMNasZE 2 2Dk H 5, 1D
X EHIE D JEIZE 53538 L C IR IS O il 2S¢ & 2 4>
RS2, &9 1D MleEE 2 ERE RO R E %2 )
DT FREEER TH 5, IS 2 Bl 2 e 5 13
NE MT) F2ET77F 747X FBAISNT 57,
WEEEIZ IR B 1 B HIIERE DBIG I D W T S Iz - T
Wi, KEFETIE, Yo aXEE 792027 DI
JROEEEE ¥ A b7 7 AL CEZ L, MEoehiifkic
X o TRUNE D2 Z B 6 2 L Tz,

yePa XeOMdIZMAEEEZ 2L, Miafimaeidic b
0 € ST 1 ~TATRCTN 9 2 28 MT 238512040 L 7, Bk ldRE
Moy cih £ b, HIBED PN D> S ik (el
AHTL OMTIEEED S U 7z, FREEIZIEDSEAL % & 9 1Ry
IZHE L, TERBHIAHEK 10 Kl cREMIIE 2 2y 8l L 72, bkt
TR DG £ 2 ER0L TR D 2 MT 120 L 72, F&#Eh o
EEED ) —F 4 v 7« Zy o0 MT 3HIZ 2> CTHIBE
L, WEESERE CHEL, MTIZY —F 4 v« Ty P
KLU CHEEICHIA L, FREEOMEIZRE DB DIAAZ, MT i
BEF] APM D74 T ChaBE BRI HE S -, oo gPT
EH AV TIEEEER & 3R TH o, —T7, IWED
7o 0= 7O, Ly AR T E B L X IC R
DR S 17z, BRSO RS AL I FIZE DS R IS A
L, ZDRIGEEGED oW ~FEEEDs 7 E L 72, FREEY
KO E MT O2H3 ¥ <~ 2 A€ LAETH - 7=,

(" EK - B, CAek - AT EmIE)



A21 Saco, Jayvee A.' - #f = HH% > - B #i 1" - O —IH '
FIRTRIZEE T 52V b L2 T b 7S DEERE
LR

I 't b I 7Y Monostroma angicava & 7 & ~ I 74
Protomonostroma undulatum %, ItHHEEFTTIZHETE 3-5 H)
IR B oA BICRAET 2 2 E23% v, MO TR
1 EOMBEED S 2 b, SHIlIciE 1 E o MEEE D Bk R )
HEET 2R EDRBDI R oS, RIFFETlE, H27T43 H,
28 4FE 5 HICEREE U 7o dh % v C il oo BERk (R D S RE Lhi
EE I D DT E RN 21T 72,

IVt b 7Y Tldae T OMBITIER A D[ U HITE
Mzt THET 5 2 &, 7, Z ORI IZFEAEWI O SIR
BARDOIMITH 2 Z EPHS IR, —F, Y7kt
7Y OIEFAROHINENOLE X 7 v 5 LT, RO ESL 5D
£, H 2 W0IEBEIE & ORREEEICIR > CTHZE L 7z, D
HARDOMICRIRDE PR s, BERIRINA LY bL
BIXOABAMME L7070 VCERBIT LA E S
A, EROBEOIZERATM S 72 ) ofaREaRBOE Y (=Y
PN b S OR3S5ME) ERML Cwk, F
72, yaua7 4 )va,/ blicEEEZTIREO N0, A
FFTIE, IR —EARIBEIEEIG M, B X OOV AL
7ana 7 4 VEIEIC KD BN L 2RI EED W, o0
GEFE (R, B0, UL ANELR L) of
[6 & 2 DEREANERICET 2 ZBE 2N T 5,

(ALK - BE - I, AR - W)

A23 05 B - N /AT A X F IR (Cladosiphon
okamuranus) HIRRNEREZ BEDORE ST

MY DML B 1%, BukP ¥ L — bAITHiBE s < b
Vw7 248 TUA) TSN sAAI kL —Z, NE
WEhEDO XN T — A0 6 FITHER I N T35, BEFEOWHEE
TH DA ¥+ 7% XY (Cladosiphon okamuranus) %, T3
LffiREL L LC7 a4 ¥y E2AL, Z2oEIE7a—2
ZEREEE L, HIBHIC V7 a vlg L RBBESMANE N Tn S,
7 a4 VTR THE IS, AXFFTEX DM
T 781 2 KOH T L 72 £ 2 A, KOH fliliisyic 7 2
AT VDOEIE MR LTz, CORELD, AFFTERXID
7a4 7V, by 724 EE~NIS LR —R L LTH
L, ZNo7 a4V OGEIIRLL BB LN,
Z ZTAIZETIR, AFFVEXZ QEUKIEIS E NS X
Na—AWTITEENZZNEFNDT7 a4 ¥ v OEEIZ OV
THEET L 72,

A X F 7R 7EREBIR, BLY oS 7 EUBL 21, By
K, 025% > 2T v E="Y L, 4%, 24% KOH CNEZR AL
L, ZZF otz Evkihimmsgy, < Yy 7 A7,
NI )ba—RA WS, ~N3k)a—R g, fHEG
tolu— 24y E LCHEINL 72, BEEBE DT OREIER, kil
— 2% WSO TRERBEE 7 a—2AThHY, 7a4 ¥y
DIFEDERTE 12, I 574 2EMRIT D720, BokhlHiE
FENIkLu—RIHTZES A VI T T 7 4
—IfE L, 7aA4 ¥ EEHEBEON L., ZORE, 2T
NOMTICEENS 7 a4 ¥V IIMBERNE L > TWwizT
O, ZOWEIZELR L LRI NI,

(BRERK - 12)
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A22 5 A - (LR A - A BT il EAT - R
HOPET - ARNEZREAYTA Y OMEHERCE T & g
P ASHIEG L 1 D BRI G EL

ATPTA VL, 7AVEMICE TS EEE T EBHAR
ZREEZRH, APTA 7 VIEETIE, BEARoMaEA
ICHEBET % L E 2 o L p EAEE E Mlaemiic i o, Ba
FEE M ELR TR & M U, MERCAE T TR AT & X
MENCEE S TB D, BRNICHE»ICEETHZ EEZ S
N5, FrAEOMEECMA, #EETIC L 2 EEAHZ B
R MAEEED A AP CEIHL T\ 528, AT KO
W FOMIERSE BRI B b T I R,

AWFZE I3 - & fE: AR 12 BT 5 Al
GO AR 2SI T2 2 L2 HNE L, &7
PR & HOBBEMER I X 2 A B Tk o o, EARIE T IEIK
i Xk B ETIX, MERERCHR T IC B S i AR E IR e
AR EFOMIBERRICIZ NS 2 LN TE Lo, £
7o BB A I, MERERC S T IR S I B
LEEDSE FEEDE O & U CBZE T E 7228, MR A
BUEMEFCIEBIETET, BMENRERPELTEH I LD
INE N, RIC, MEMERMEF ISR LT, B2 T2 5 v
NRIETHBV I F Ikt Bl ko, HRMETT
FEEGEEMES T D~y ) —RAEA T 7 — A%
T % ConA IZ X DHR Rt Z N, flhopfEisk & 1HHHRE & 72 1%
BEs VR DO R 5 2 LRI Tz,
(K - At P EEUK - BE - BTEEE - Saimdiar,
AwBREE, P HEUK - FC )

BB -

A24 {cif B! - L REA 2 - KIS - 1L - T
BE S S - BTN BE ¢ ST Oy AT 7o)
D B MIBIE & SEARIBTEERBAC 5517 2 HEHET L
%7 DY &R

BYC LAY T LM TIIRED & B, S0 o I
ANEELLEEEL SN T WS, BEE T oELo diE
BEEOZRECTHoNn, 743 - 747V ORKTRAED
SEPALITVLIEL L 2D L, REIEWIHILHLP
TVLERNIZED S, A DOIERTRME & v ) 2N T—%N 2
WHEICHEHT % &, MEofEdky 4 ZiE=0n4: U 2 i o
HEREICIERTIAME DS D 2 2 Esb o T 5, ZDIENTHMED
FJEICEBIHID 2B AL X9 EE AT, 7/ LR TH S »
278 o 2R M (MT) i %2 T30 1, avyavu7rt
/) (Ublva partita) Z LA T A « 74 ) DR ZH->
oo RPNCIEH L 72D, BEwo I ba vy FY 7L iEk
ROBRET, FAIC > THMEICREAENE INSD
FNA 2 ZIMZ, MHEOMITBREE & TR, R2T0nic
Bl 20TH5, I Fay PV 7bEEgkdsseic RHE
ET AR O AEDLETIE, D mtDNA O 57 fRFETX
WO 6~48 I[MH £ T, cpDNA 1344 6~72 IGHH £ T
W Z B T L MHOR MR L > v vk )V PCR THH &
PIC7 > TS, ERAOBIARNIZ EZRESI N TV RN
H5, S hay RY 7 CTRESK 1 FNRICEGT 22 E0,
it D mtDNA 23HEBR S L5 i, WEEko I tavy Fy 7
BRMGLTLE) 2 LITk B,

("HEUK - BE - HroEmE - deimdady, ALk b, CHEUA .
FC HEERERS, * SUBON - EABREER, ° UK - Bi - Hrasis -
NAFARA—D v T vy —)
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BO1 OfgH BE3E " - (L WA 2 - a7 EAEKE® - AL A
WEPERINEE S Chaetoceros tenuissimus DRIRD & DG 7 1
£ A

B/ INE: % Chaetoceros tenuissimus 13 HETE A K A % ER
BMO—THY, BREFERZCDRL DoAY HOR
E%XZTWwb, WEE, & S 1 C. tenuissimus D3RR 0] fig
Il ERBENREERRICL > THS I L, KEOFHRIZR
AT B D 2 TREE 2 R L7z, — T, IRIRIREED & 38
A RE R BN L BB EIT 70k 22O W TIEARHTH 3,
AW TIE, RIRBATDNTET 2 C. tenuissimus DIH I %
WS 27010, KEREEROKIRD S DEIG 702 2 2] 5
ML) E L7,

R 7 9 — > D C. tenuissimus 2-6 F (NIES-3714) Zft L 7=,
HEFMIRZ R 7~ OBATRE I X - TIRIRIREE D il %
L 72, 22 R BRI L, GO TR E
L7z, % OFFERIRIRIC, HCK-123 (7 A BBH8 o Ot
WHV S N5 REE) el L, ffaf s oFkE, 7o
07 4 )VEHDE, WoR DS % T L 72,

Z DR, SSRGS S 6 R ORI, Z7uwv 7 1 vl
HE TR E CHWRL 72, & 512 21 KR I IE, Pk &
ZHTATEIR L 7 Ml 23 % Bligs S 4, 30 ~ 48 IRffH D Bebk
TJ:@Q Fﬁﬁ%f#xt*%#ﬂiﬂ@?ﬁ’m&)5)21’17'10 »L/LJ:J: b ﬁ(
HRRFEIC & B C. tenuissimus 1%, Y&+ REH O IC L bl
PLITHAEHETE L O, FlICB eIl 5 2 L THEE
AN EEIEL, 70— DB OWIIEREEC 22 5 LR X

ns,
(TR - BE, P EALK, CKEERERS - JEKT)

BO3 “fiilil .2 - AR FFA1 - FHh EE © e oG il Ry S A
W Scytonema seagriefianum Welsh DIEHE & 4:fiE

Scytonema seagriefianum Welsh (% > ¥ 2 & H Nostocales,
A ¥ b %< F} Scytonemataceae) (%, Welsh (1965) Ik D Fd 7

7Y ) TR S MRS R T H B, BIEME T 7Y A
DATHEINTED, HATOHE IR\, HE S IIEE
REROMREARE & Aff L FE SN 5B 25, BEkz
WML L7zoT, ZhozHuBREIEOMEELHRET 5,

Az, HARTIEEFEREGCHHIAL, RT3
FEERICIA C B 9 % S. polycystum Bornet et Flahault & FLifig L
7oL A, AREE HARRES. polycystum & DRI IZ LT O 8
Mﬁﬁ&éh% 1) #LE 10-14 cm OERIR, 2) SRRk
AT, 3) ARSI ZB G ICWRT 5, —/7, AH
D E#, (Bornet & Flahault 1886) Ah D El# (FA7 7V A
Silva & Pienaar 2000, [EPH¥)EE S Xia 2017) 1ZFE-DW T S.
polycystum & W % &, DUF OB D 5 iz, 1) MY
WI3Z)E  BFIIHE, 2 MEHITRE»EEE  BF I
th, 3) MilEEHERk D s BFdAR G, 4 MNERZ b 5 %
HiZb 2w, 5) AFERIIWRT LHOFE 2 7€ FXIC
[T 2 5 H%&H WA TROEEHEEE T2, ChoD
JEHRE AN - AR REFINRIR D 22 ) &, HAREE S. polycystum 1,
S. seagriefianum £ 3 5XETH 5,
GEER - Bt - )

B02 “gifa shml - FIAE B4 - 2K 58 - TRk L - iR

1 Epithemia J& 2 53 35RED AL AEEN O L

He M ZIC R ORI Y A RN L, ABSHIC X D B
K+ & XN 2fillaz2BR T2 & Z2oficgifiidd h &K
EhPAMiEscE S 2 L TMlEY A A2 NE S5,
BOANE I ERFE TR T T 5 %0, AMmofiiai: 7 + —nv
F2o Jlo0 iz v, L LAk ofiass B4
X, ZNERENRATEORINE AT ENTES, 2D
7o, WRETIEOMIMEY A X DEE % MRFICTHR S 2
LT, ZOMD 7 4 =)L FICB U 2400 H IS Z OB Hitk
ZHEET B EDTRETH B, Pk I3t R M
Bi§ % i Epithemia 12 35 F 2 G YA TEO FHifE IS D TR
HTBEEZHEL, 20164E4 A omHY ~ 7V i4E%
1107, BIEDOKER E. gibba var. ventricosa & E. acuminata 73
BHHEEL T3 Z EBghot, MaEHEOMIEY 4 X4
BRIE L7 2 A, E. gibba var. ventricosa “Cl3 %A RINER
DRI L TE Y BT THILT 0 5 MEE IR S 41
7258, —J5 E. acuminata DRIIEH 4 ZIZH I —EDHZ R L
7oo BHIC, REEEMEEVRRR L ACHESENRIC & % AR E & ik A4 7
FEHL, E. gibba var. ventricosa TIXEEPRE I NT-DITHT L,
E. acuminata T\ B Z &5 o7z, YL EDKERD S,
E. acuminata 3B % (T e\, F 2 3MIIEY 4 XA i
I S AEETREY A R 2 FTICK DiEAZHET 2 &
Vo e AJHRIEDSRIR X Tz,

(fEFH IR - )

B04 Cffi] &% - EH Bt €L /24 F2ET B F2RaF 3
FVIJE (Gloeomonas ; f3fH, A A7 VH) DA

% DAA <Y Hig D ERARIZ, Rubisco ¥ ¥ /3
VEDOMWT, “HALRFEORMICEHDLIEL /A F2E&AT
W3, AAeSsSev Y HoWMEWZEEL ) A4 i, RIE~E
Hffﬁﬁ¢®¢bﬁh LEFEL (Frg 1), 7> 7 Vi

Il EL (R 2), IZF 7 a4 FERALTWS (kK
ﬁwoL@L %@@fi o DR — i~ 2R\ 72
EL/ AR, EL/ A FOREPHISINLT S, MHEEHD
HWiZHn-WiEtz2E>F~RX2+ 3 FVJE (Gloeomonas)
b, FPEWBTLRLIEERD, 7y 7vigdbF 7 a4 P
DIADEDL R WIEHBIAZEL ) 4 P2 RO EINTE
e (Frv7rviizftbaviEMEoEL /4 F2H2G.
biverruca D¥E 13 H 5 D3, AFHOBHNESE b o528 b S
INTWAR), &2 AH32016 FEICITBRBITHOKE L D,
WEoRER»sFvXaF I FURBICEIBY, Fv 7
FREIRITH—-DEL /) 4 F2fio EERBHEEES
T2 FTRMBHTORER, EBEERIZ X2 I V&I
Aiﬂ’t B - 2 zi b e aIni, 56

EBTIE MBS IC KD, EL /A FADFFa4F
Hﬁo)ﬁfﬁk (Rt 3) b oz, Lo LBALLF 7 a4
FEEOEEZ, X233 P BEiGoEcitflpyizeLr /)
A K % > Chlamydomonas augustae D b D £ KE L B D,
ERFAERRICB W TR YL 4 Rk L 72 2 &
PRB I Tz,

(BEK - BOR X T« 7 - dadidedy, W - JodmEarir)



BO5 "M Ab v - S TR - BT RS - IR (535 ¢ S
BB & YU L 72 BRI O R - PSRN

KA IR T 2 EE A N LV AT T,
KB LA b L RAEFAE UMILICE D, YAV — 7 Tld—
W DREY) D3 T TR 7 S 70 2 B BREE > & B U EY % R 5R
L, HHEL 72z e itz froTwe s, Bt TO
BHHO7T A7 7))V FRE DS HHEL 7 EABMEEO Ki-4
FRI%, HEERo T TH EEER LA b L ATiEREZ A L, i
PEIIRT A E R Ot 2 s 5 R 2k 3, 2okl
WKEH LI 2T & 25, BEEEY TRl TRIEED A
Lvovvhuas /A4 R7arA VyBEEIN, TAY XY VT
VEBATBEIEDNS AstaP LA LT, 2D X I IZ Ki-4 Rk
Fa=— 275 A ML ZAIREMERZRTH, BIZREAETH 5,
Z ZTAPIE T, Ki4oMoFEL  HWE LT %21T
>7,

18S rRNA JEIE T D R 2 17 o 72 #5 L Scenedesmaceae
DGR TH 2 2 EAVHIBH L 72, ITS FEIR D NT 2 1T - 72 5
B, Coelastrella DEFE L B EHIEZE TR L7z, RHEANZET
BROTT, ANVFr—aL Py arhoyEatEniiz
W, O TR & BT AL TSI X 2P
B 2T VLR L 72, Z D5, Ki-4 ¥RI3 Coelastrella O
g (MK, Mo REEfio b & L), RN
I b TR e IFERBIC M 2 S bR I N, T he
TR L BRI D FE R D o, Ki-4 B Coelastrella D
K TH 2 ERBEI N,

CHEER - BE - XA A)

BO7 "R ACME ' dhiln 2 - Sy BORIRERREE 3 BIBLRHRED
I & IEE

7 AV EM IR T B PO IR AR EE I, IR R E
SVBEFHLPT L, FERLZSMRICE W THIEFICHE
B g R 2 T, Z D O FEE S AHETH
D, SEERIELSR S NTwiz, L LiE4, Darienko
& Proschold (2017) D53 FRMNT 2 32 & L 720 B AmImFseic
0, BkE X CLEEDONBORIRREICEI L TR 5
BSPRE IS e SNz, 722 L 2 OMRICIRIEER S &G T
B67, INZ2EGORHEENNIETH S, & I THE,
WAL 2 & O TN 2 A2 Hin E L, Bk
IRFRE DI - Hff2fT-o T3,

Z DFES, HARSH X D o BESRIRB ARk i D bk % % %0iE 7
L7, ORIk, ZopTc3tkizeEyxe s
SEHCB L, MAIORE L X B2 2R TH 5 2 L2
SN, DI L 2¥IE Pseudendoclonium J& & DT kB3
IRENT, B LRI, EEVPFERL XA EEED
IIRREC & % M SH AR A ) E R O MRS & 121X —3 L
7oo F AW CTHES. S 2RI, BRI OfE A & oflifd -y A
R EWHETOBRIZ R o523, AR FER 1L
LTw3, 727 L TEM % v - ik & sle <3, RMRE
TEIREL /A FIEADF 7 a4 FEOE AR AR
Roti, TNEHZanBIREICZD ) 2 REEYRH 5,
S I BORIR RS 1B T 2 R, 7 A A AL
BT 2 X5 2B IC O 2 e En, SBEHL
LIMEDLETH B,

("BUHK - BE - EavEREL, CHUEOK - EEREIR)
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BO06 [ {5 7] ' - A 4 ' - PR - BT SEER 7 - PR SR
BOEWOWWIE ZIEK S % 2 2 VRIS % B

BN T, WMHOEETY 7 ) N7 7Y TR
HE, WkE, a7, V¥ EONREREYD S I B kA
(lampenflora) 23%7#$ %, Z OFEHE, N LR O ETL
PRBEOENHEE > T WD, AILVEHE (PAVE
fll) Tl Trentepohlia aurea A7 F A I LEDS, T—10 v %%
WoOBEH» MG I N T 05, —J7, ENTIEIEENZ A
BbNTEL T, AILEHOBED 2\, KFEELTH,
FE[ N Dl 2> & IR AE Z TR L T3 A S L B8 % iR
L, BEGURE & BBERT SR O BIZEE X OV 18S rRNA EE 1D
HFERLAN 2 F 72 RFMITIC L D, R - ARG &2 1T
ST, BHIREMRTIZ, 7/ N7 F ) 7oan=—Z
T. aurea DSHER I 1=, AfEIFAKER a7 ) — M sdEw
EoEmic Ao, WHATOHRERTICH S 23, HNTIE 1
DT CHER S Nz, AN a o = — N sk, EETER
BN OW AR L 35722 D, MBI oM S 7
R E o TV, aa=—Mc oz LR EIc oW
b, T aurea D7+ — ZUH & WX 2 Sl & o3 iER
I o T, ITRECT A & il A E S8R T, 2
NEWNLD R I VEFHZMER L 72, miFIFVTND, E
F 72 IR DML & 72 20K L 7SRRI T, BRI
e 23§ < i N 7= Printzina lagenifera \Z3EL L 7-TEHEZ 7R L
72 L L, i3\ P lagenifera &3 R2FEICHE LD,
TRV EHAVES I TS TIINTHED b DOFLEL 2o
72
("5 BRI R A, C TEhOE - SRR, CTARK.
B - BH)

B08 “=ifd fIh ' - Garry Benico® + Wai Mun Lum? « ‘&ig Y% ' :
N F g vy A THERMEE D OMBITED L= 7 BERGRR
FRD PR

MR G EE A L = 7 BH& 312 Karenia & Karlodinium,
Takayama @ 3 J&7H> & 72 %, WIRIEY 72 6 A VR 1 ME 6 v 13 X
V74 vz aUEREZ b O, FPHEHRE T 19- 7
vaxv7axyrFr (19-AF) 2aLiERgEz b5, <
V7 v eRLE, AWgETIE, HEEBREID AL =TF
RECHFE DR TR %2 (B L, JEABAME: & SEM, TEM TJF
REMIEZS 21T 9 & & 1T, HPLC RHTIC IS SRR (8 0hT
Zirolo, fET L ERAORHWAE X, B a— F DNA i
Gl & TSR 2 — R psbA FLHNIC D EHEE L 7=, MRIEES
5995 um T, FRHELTHELD /NS v, FEREIIHBET
FISTHERICAIE L, 2MoREREL 2 A RIS, e
I IR BE S 7z, SEM TIRIERR D [ #EE3El5E
N, I DOIRIZ Karenia X Karlodinium DB —3 T %,
TEM T3 2 EOIERAR AN I, k3 HAKT
PHEN D IR T4 =& A4 TR E 138725, IR
MIFTERA P ICEE SN, 1 EOBETHEDE R 5 72
> TWwie (A% 4 7), HPLC @i, AL o 1E_Y 7
4 VB E N, 19-AF R 7 ax ¥ rF v g
> 7z, tDNA FLHIC Fe-D { B Tl, A Karlodinium &
Takayama D> 73 2 2 ke EWikBEfR & 2 D, Theh ok
2 Rl Karenia & GTRBATR & 72 o 72, psbA BLANICHE-D
FTIE, ARUIEZRY T4 Z VIERMED S 72 3 R AE
N, ALV T7RIEEEZ ST 7 N ERREE & FERSAS
Nehprotz,

(CHEK - 7Ty —, THEUK - A RIE)
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B09 “Garry Benico' - Kazuya Takahashi® - Wai Mun Lum' -
Mitsunori Iwataki’ : Morphology and phylogeny of Asterodinium
gracile collected from Nagasaki coastal water

The genus Asterodinium is marine dinoflagellate classified
within the family Brachidiniaceae, which also includes the
genus Brachidinium, however, the affinity of Brachidinium to
the Kareniaceae has recently been demonstrated. Asterodinium
species have characteristic extensions; three extensions radiating
from the episome and two from the hyposome. Three species, A.
gracile, A. libanum and A. spinosum, are currently recognized
and differentiated by the shape of extensions and size of cell. To
understand phylogenetic position and morphological variability of
the genus, a culture of Asterodinium was established from coast
of Matsuura, Nagasaki, and morphology and phylogeny of the
species were examined by light and scanning electron microscopy
and molecular phylogeny based on ITS region and LSU rDNA
(D1-D3) gene sequences. Cells ranged 62.5-105.6 pm (mean 83.7
pm, n = 41) in length (including extensions) and 21.2-39.5 ym
(mean 29.2 ym, n = 54) in hyposome width, which coincided with
the range reported in the original description of A. gracile from
Mozambique Channel, Indian Ocean with a maximum length of
approx. 80 ym and hyposome width of 30 gm. SEM revealed that
the apical structure complex was straight, resembling Karenia and
Karlodinium. Phylogenetic tree showed the position of A. gracile in
the genus Karenia with high BS values. However, the most related
species in Karenia clade is currently unknown, and not related to
Brachidinium capitatum.

('Graduate School of Agricultural and Life Sciences, Univ. Tokyo,
2Asian Natural Environmental Science Center, Univ. Tokyo)

B11 “FAR R - Vit oA - B — - (2R FEAT ¢ Rkl
W27 E L A% Caulerpa lentillifera OYEN SIS R8O
DT

7 BV A% Caulerpa lentillifera \%, 74 Y EfICET 5K
MoHfEThHh, TOI 7Ry L LTGEEINTwS,
7 E L XY IISAGFERIE & WX B B e R 2 b o B
EYITH DRI s, LAY & FERIC RO S A O TERERE
SALED 5N D, KIIFETIE, 7 E LAY DIERE#AL
ICBH 2 3 T2 THS 2012 % 720, SR RIS
LBIETEHRRL -,

Fxlx, 13U OIS E RN > S G 37 e
%75 DNA ZHiH L, PacBio > — 7 vy ¥ —%ZwTn
VIV —=FT=8EBLIET, T/ LATRYTVDOREE
At Boniizitkor a— 1t —FF—% LA
¥ Ty 7NV LERERE, Ya—b)—FF—%DAh%
HWZDHTO 7 2 v 70 & g U TR AR B A 15% 12
WAL, EEEOBE BRI OREEICK Lz, ZoW#ES
N7 ) LA 2 TGIOEE ' TV 2 HEE L 285,
9,000 DEB T EVLRY DI ) DHIET 5 2 &R
@I,

ZI2T, 7EVRAY OHEIR & ENED S Z 1L ZF 3L RNA
ZiH L, Illumina HiSeq > — 7 T > % — T RNA-seq 7 — ¥
T, BITET AR E LT, H D L ICHEED R
% L BETOREEAAZ, ZOME, § 1,100 #5123
BRI CE < FKBLL, 9 1,000 31T 23E AT < R
T35 EBRINT,
(PFRBMEET R EBER ) v 7 ) Sy VA= )

B10 “VEik YA ' - MoE S - AR R - e BT R
I 5¢— "' £ X2 BLE X2 Nemacytys decipiens D77 ) LENT
- JEERIHEIR T DR ic el T -

Bz L < oMM, TEEREZEATED, FEHFNIC
HETH L2 TR, BEEZHNT 2% EIRREEOERS
OBERBLLRRELRTH 5, 5 HTIEEE LMY LT 2 %8k
MEEO TN =7 EEZ 5N T w57, BIEFHARIZAE
FIRsnTw3,

T, BEEF A Y ERA XS V' X7 Clado-
siphon okamuranus X, € R 7 L€ X 7 Nemacystus decipiens
EVo B R VHDOBMPEATH S, AXF T XD
b ORI E 2 RE o' X7 TR, EIRDIZREINZE B3
PHER SN T 5, MR RN <, TRREZE RO B
e, WEICHI L TwE T TR, Eokdr» o EDEED
TS 25T 5,

Z ZTARMIZETIE, INSBERARDRERK L % 2 E 5 i
FRET22E2HMEL, ZOFHO E LT, BEDRH
ThHhHEM 5D T 7 Mgkt 217> 72, SRR 5 DNA
# L O'RNA Z fili i L, Illumina Miseq 3 X O Hiseq400 T 3
— VAR o, Bon) — FEMBIT LR, ¥/ .
P4 XFIBOMbIFE EHEES N, 7Ry 7VICkhEon
72BLFE 167 Mb TH o7z, & 512 RNA-seq DFEHRZE B & 1T
BEFTFHET >, NSRS, TEX DS ) L
FXFTERZ LD HREVD, WKW ay 7 vy ) b
RO Z EDRE I N,

(" MR EEN R PR~ ) v 7 ) Sy VA= b,

? PR LA i 1)

B12 O B - bl KA - NI s AR = T A/
Y (Umbraulva kuaweuweu) DEFRAMBIERIZ B 1) %845 15
Hr7az749v 7

WS OMEE RIS 17 & oKD - it o %
A IV 7IE, RIS E ORI E 2R T 5 2 L
HoNTw2, Z0odRFMEe AT LICED L)
WAER T 2 D220 TEAHZ D% o, kY 7L 7
BIZET 2R=v 7% /Y (Unbraulva kuaweuweu) 1%, 150C
DT OMRERM TR E L 285G, RENLRKEZ I 5205,
200C B HEEMICHE T 2 L TR o 2 TIFIX RGN I K
MR DIZE MR £V, FHMWNIC RS s s, 2
D e ARG VKRN DTEIK - R O fhT 18 L 72 2B
ThdEEZT, ZITARMNETIER=V 74/ DOHiE
RERR (KU-3336) % W ClEkfl i o e - HbER I B
V2 BIEFFEBEEE & T U, FEBIAEhES 73 72 1%
EWHETLIEZHMELTE 7 VA2 ) T b — LW 21T
o7, KREREME X OERMIEREGEES T DAL S
R =7 v —2 T, W5 ARA» 625 TR
VT =L T =G L, SIEEFEY ORI 225G
DERETo 7, ZORER, FEFMETICE W TR
BREVOREENE L T\, FiZ, FEE3~4HIZIZ
intraflagellar transport protein ° ¥ 4 = V&K Y N 7 BE 7
EOWITE O - MBS T35 VRV EDOREHEDIE L
SN Tz, — T, LI —¥ 7 & DR fREE &
VRVEOFHELF LML Twi, 2hoeDl s
Ry 74 7 ) ORI DT - R CHEE T 2 £ %
Z 5N DMITEE Y v o 7Y LB R E S v o 7B D
FEEWRB I N,

("MER - Wi, 2 ELRZRHE)



B13 “K /T & e BE A - MR OB - AR R
FAZE —9 ' 7 2 v VI X L FEHEVERM T O IR
25 BDENEPEN DL

B EE 21T 8L 7 € oMM IEZ2hEh
Weykbe &2 o, HEEERE T K I S g, LiIES
(LT o BT E IS U 72 M ELB -1 0> o Tk L 324
FTrHEEZONTVDS, ZNETHEGIE, HEHERCHE T3
MEhER, E0EGEEZR T, REFEE EbIcAn
BRI RTZERZHSIC L, £72, fMlas Ca> jEE%
WA ZIEGAICH, BRI ED & Ao eIk
TBZERMRLT, AR TR, MEVERE T & MRS T2
HHERIRET % &, HEERE I3 CICIED» S B ot
PSS 2T 2 2 8, 2O ORI MEERE T2 5
BHIN 27 zveAck DI 2 2 EDFICHS DI
Rot, TS DN, Y6k BN AT 55 RILY
L oOMEEEEFICBEE T 2% 2 1 LI 2 DICF S L Tw
LAREMEDSH B, X 51T, cAMP % cGMP Z43f#T % & A i+
P I AT 7 —YDRHEHITH % Theophylline T hffM:fic {1 %
WIS 2 &, 7 20 oI & B HEVERE T O EEERS 0
BRfIE HE S % 53, filast Ca> R DA 12 X 2 D
DN ORHIIBHE I N2 W EBHS Iz o
7o TNHDTEDNS, 7 xu® Ik B IR DL
Vet 5 DR 1IN cCAMP % cGMP D4 25V 3B 5
L, ZOTHICHIIEN Ca> IRERA % 1) > 7 F AR
WEET 5 2 LRI N,

(" SR T HEEEFEE 2, R PD, ALK BREER k-
JL+)

B15 FRH fis% ' - Al - ORH B e X 0%
HBBIAIRI T & MU (AR o BB

— M KR OB A R TR T K, g4 B
v, LaL, BEEANARIHI VI IR 7T 78D
E xR, M S ALHEEIC £ CHASENEICA S i LT w
%, EXFDED XD AEBARENENED 2 DI %
HHEIC L 7= DR, F72, EPXFEDOR VYT FHHIT,
NI CRE LG 2R L, Y 004 RIS L 7%
D, —~REFEHE L THHEERSRE2 X2 T3, L LIIERE,
IR O BAFE ARG B, HERIEIEA I X 2 gk o BRI
&0, EHREAERICH B, Lo T, mGMEEICE
V2 Mt A A B D B IR A F R 2 R U, 4 - (A
EANDREDRBETDH 5,

Z ZCOARIE TR, £, 4 20 HisS 190 kIO T,
SSR = — 7 — T D R HIR A ENT % 17 > 72, STRUCTURE,
NeighborNet & 8 DIYABC DfiEHtic Bv>C, i, AP
R, HAYE - D 3 20BN 7N — 7033k T ¥ 7=,
Riz, Hp @m0V — 70, fHLE X OEKEE o
Z T, ARl & 206 285 T g % Imaging-PAM T
AL 72, ZDOFEHL, ETR (ZipfE - 510 - BfEDNEIZE <,
Fv/Fm T% Eimlgic B W aHigEcEn Rl o s, Lol
EiR—EERA P L A5 o, 3SR THETSH -
7oo RO OWTIE, KR E L2 ERR O BT E B
ol A, WEREAKRDIGE DR TE /-,

PLEDOFERD S, HAEHICIAESAG L Twb ey ¥,
AE T B MR O BB MG U 7 A B REAE R M ASEIE Y 1S
SMELTWAB Z EARB I NI,

(" BUOR - KEEBE, PSR - B, BARK - HERERFZERE)
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B14 O o0 ' - AN A2 RE TH 77 WA F€ (398
R H26%) DZKHCET S I Fay FY 7OXEHICOVT

fEEOAEAE I, MRS T O K E 395 L wIFEJFEL
s, MRS TS HEERLE 7~ X D R E W B R R
A, ERTIC X BB R SN D, BirifRic Ly, 90
Al (vav 7, 7HhRX) BRORFEM TS (hve /),
A I FR) Tl ZREOBSIZI P2y FY 7 DNA (mtDNA)
DRHEHETH B 2 LW I T w5, A TI3RHER
£ mtDNA D52 & iz 3 Fay B 7 BE o kG b Bl
INTw3, LarL, BEREF#ZAICBIISZI Fary Y
7 HIEEE IS BT 25 1 2o, ARIFZETIE, BIEEE
BEA %179 &5 F € (Mutimo cylindricus) % Jfl\>C mtDNA O
HEok E 2B O S b ay FY 7 OoZBEIC O\ TR 72 8
it olz,

AWZE I = EHIR, RO A 5 T MERERB R 2 52 k5 525
WABF L 72, SR C coxl TEIKICRE RN 774 = —% AL
7R TH 542 mDNA D% A T2 25, MM
BFERL YA T ThHoTzy CDI EDE, BURETHS
THI Pav P 7RAMEELE T2 RSk, RIS,
WERERCAH 78 X O HEROESTFICBIFS S bav Ry 7
DEFZOWTI bay P 7HOEE R Ick 2t -8
THEMERIC X B MR GBI 2T o 7, ZhiD 5 24 BEE %
THIZ RT3, I hary P 7icsw» T LELL
FRO N ol
(CAEK - BE - BBERE, ALK - A R)

B16 “RUF HERI ' - Ay il - N 3L WERA Y '
VIS B B WU TR AN 2 17 5 MEBE N RN BB L 2 Atk
WIIEE & W7o I iR L 7= PRI R

HAEAYE/ Vitfila~ Vad 5 ODREikMEE &, #
DHL, MlalZ sl E cofil, ArHEEN L ®E
WEMZ & (SR TR EAE AR TR Bl G H3h
BTy, MUEEFCREE RS SHERTE RN, 2
D &9 LRI, o MEHERRLEOBIEICB WTH S
COMEDDH 508, ZEMMTBEPHERTE RO IE
RHTH 2, 2 TAHETIEAYE /)M fEMEEMD
FEEMH 2 HIW & U7z, YEY iR o EfRs B IWEL S % PCR-
based sex marker & U CHIfH L, AMEM & MEEMOMHZ
g L7z & 22, AUER MR EA 2 & ol L, fiE
PEERNIMEEIED R %2 Gt 2 LD o7, DF D, fEMEE
MICE W TREFRIGBBIZETE L old, HEEDORTED
FHKRTH 2 BT, —Hokzks, LR O
WA EER O MR- EBE L), HARKHL 19 Mk o
LMWL EZFEL 72 L 25, MMEREED S 2 2 SR
T, MEERD 2 S 72 2 IS FERRIBIC A L 7o, KiTE
TTld,  MEPESE R o MR - 13 A TS R o MERCAE - & il L
T, 7z oBEREMEL, MY A A23RE L, H
WM ARER T L, JU, SHER OBV T,
HIERE OB & WA ORI 572 2 & 2RE
LCw3, MEEMOEFGH O 1%, MEMEToHEAFE
kT 2 L EbN s ARSI N, LN TS
FORAEFEZ N L TIHREREZ 2 Z EHS Ik
7.

(imE R - B, AEIRIRK - WEEEED)
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BA7 OJI[H: st SRZE I A eSS M 2 - e FEM
wEraueRXr (h#%s 43I FnlH) OOT-RfmN L oE
D

17 a € X7 Sauvageaugloia ikomae (JNFes A4 3 FuH)
138 & Castagnea ikomae Narita 1936 & L T EIE . & l#l X
N, 21T Inagaki (1954) 12 X V) Sauvageaugloia \ZF X 17273,
Zod HAMmHHEE (FRiR) & X O BN (g,
EER) ZEPSRoNMELRH 2 IEE 22\, 4, H
Hu, g SIS B W THI A ICERE L HERIZO W
T, T bav RV 7 coxl, cox3, EEFKA atpB, psaA, psbA,
rbeL JEAR - DNA iERLY % F o 72 53 1 R bt A AT & T
RESAINEIEEIC X 2 O 217> 72,

Z DFEUL, SRR I W 72K 2 D DT L 72 Rk
(ZZTRARMAEL 2 LR K0 s 2 LRI NI,
AR | T EHREDOHEART, 2ol AOIFEIZ 7 vEX
7 DIRGEE E —3 L7z, — 7, RHRE 2 3 BRI E X OVES
WBoOBER»S2D, ZolTENR7uE X7 XD IHEICK
<, K OBBICAHZ /2 A2z H 5 2 & TIEEY
IS REERE 1 & IXBITRECTH - 72, K & L CRIERE 2 13,
FICHAWCOMT 270X 7 (R L3HETH
D, HiE=traETX 7 (FHHF, EHERS) & LTk 2
EERRET S, 7, MEEEOLLTIEYA 7HTHS
Sauvageaugloia divaricata & \3ZFEMWICEENTE D, WL L
DIHIEIZ O W THBFZNETH 2 2 LIRS,
(BRI, BIRMITIYE S, REFRIRSOK - A
YIEIR)

B19 ©Suttikarn Sutti' + Masaya Tani' + Tsuyoshi Abe® + Kazuhiro
Kogame' : Yanagi nori—the Japanese Chondria dasyphylla
(Rhodomelaceae, Rhodophyta) including a new species and a
probable new record of Chondria from Japan

Chondria dasyphylla (Woodward) C. Agardh (1817) was first
described by Woodward (1794), under Fucus dasyphyllus. This
taxon has been characterized by its gelatinous, terete thallus and
branchlets markedly constricted at the base with blunt apices. This
species is widely distributed in temperate waters while its neotype
locality is Yarmouth, England. Chondria dasyphylla (Japanese
name ‘Yanagi nori’) was first recorded in Japan by Holmes in
1896. The following reports of this taxon in Japan were done
based on the description by Okamura in 1936, which corresponded
to its original description. However, specimens of Japanese C.
dasyphylla deposited in the Herbarium SAP (Hokkaido University,
Sapporo) seem to include multiple species. We reexamined the
Japanese C. dasyphylla from the newly collected specimens
and herbarium specimens kept in SAP. Molecular results (rbcL,
SSU, cox1) suggested that at least two species are distinct from
C. dasyphylla near its type locality. One of them (= Chondria sp.
1) can be attributed to a new species of the genus Chondria by
owning its distinctive, acuminate branchlets. Another (= Chondria
sp. 2) is distinguished from the typical C. dasyphylla by owning a
solitary discoid holdfast instead of a holdfast sprouting several erect
axes. On the other hand, this species shares most morphological
characters with Chondria curdieana (Harvey ex J. Agardh) De Toni
from Australia.

('Graduate School of Science, Hokkaido Univ.; 2University
Museum, Hokkaido Univ.)

B18 JunMo Lee + “Hwan Su Yoon : Genome analysis of the red
seaweed Gracilariopsis chorda provides insights into genome
size evolution in Rhodophyta

Red algae (Rhodophyta) underwent two phases of massive genome
reduction during their early evolution. The derived red seaweeds
did not attain genome sizes or gene inventories typical of other
multicellular eukaryotes. We generated a high quality 92.1 Mbp draft
genome assembly from the red seaweed Gracilariopsis chorda, as
well as methylation and small (s)RNA data. We analyzed these and
other Archaeplastida genomic data to address three questions: 1) what
is the role of repeats and transposable elements (TEs) in explaining
Rhodophyta genome size variation, 2) what is the history of genome
duplication and gene family expansion/reduction in these taxa, and
3) is there evidence for TE suppression in red algae? We find that the
number of predicted genes in red algae is relatively small (4,803 to
13,125 genes), in particular when compared to plants, with no evidence
of polyploidization. Genome size variation is primarily explained by
repeat and TE expansion with the red seaweeds having the largest
genomes. Long terminal repeat elements and DNA repeats are the major
contributors to genome growth. About 8.3% of the G. chorda genome
undergoes cytosine methylation among gene bodies, promoters, and
TEs, and 71.5% of TEs contain methylated DNA with 57% of these
regions associated with SRNAs. These latter results suggest a role for
TE-associated SRNAs in RNA-dependent DNA methylation to facilitate
silencing. Concomitant with TE spread was the rise of epigenetic
suppression that we postulate, in combination with other factors such
as changes in population size help explain genome size evolution in red
algae.

(Department of Biological Sciences, Sungkyunkwan University, Korea)

B20 © I ff A4 "2 - Sarah P. Otto® : 7% 45 0 i 1L |3 haploid/
diploid AR D MEVEERIHIE &L NE S v FHIHIDE D S 0
M5B RZ T DN ?

% OWHATIE, ZOAEIGBRICERL 27 7 Lty MEUTH
OV S N A EEE N, 20 oA T S, 2Dk
7% haploid-diploid B 1EB %2 R ¢ Y1, LI LIE= > DA
Ik 2HEEZNEY y MRS, AT &I X BEIRN
BB ARSI EPALNTED, ZNODFEIEEY =7 &
NIGBEBEFOIRZ S0 28 L CEMEZOELEIEEZ 07267 2
LTI G,

A% T, haploid & diploid O flil {& 23R 7E ¢ 2 T,
ED X LIS D, ZIUTEHEO EEER Y 7Y A o
WACBE T 2 TEE W0 72 2 582 UE T O ZH S 1T
70, GHEETFTES T 7 4 —%EE L EMEEYET
VDR %2 4T 5> 72, #55, haploid/diploid ZHZ D 7 5
12O W T OB EHDEIC REN B x2 525 2 &
PS5 T, B, oD% 2 )8BINTE 2 7>
V3 EREEEE T PEL A, P—F e L ToRRE
75 AN CEAMIT SN E LT, £, £
HENY A A D3 haploid/diploid S8 & 7 7 2 EHHfi DEI% & L
TRZF 270, BEMZFHOBE b £k, Zhs oz
25, ZooRoOMEEOES AN EY v FHD
B, &£TI 07 7 A% L GE(LBB IR L 5
BT ENFhol,

(' AR REBERY:, AR RIZE 8 PD, ° 77
F 4w aaavETRE



B21 ©Naoki Davis Iritani' - Kevin C. Wakeman® « Takeo
Horiguchi’® : Species discovery and evolution of marine
gregarines (Apicomplexa): the ancient relatives of Malaria

The Apicomplexa is a diverse group of single celled, eukaryotic parasites
whose members have profound global impacts including the cause of
malaria, toxoplasmosis, and cryptosporidiosis. While previous advances in
apicomplexan biology have stemmed from focused efforts to understand
these medically important parasites, further studies have revealed that
the bulk of apicomplexan biodiversity is found thriving in the ocean. The
marine gregarines are the earliest branching lineage within the Apicomplexa
and parasitize a variety of marine invertebrate hosts. These gregarines have
retained key plesiomorphic characters and are inferred to have given rise
to all other apicomplexans. A deeper understanding of gregarine evolution,
therefore, will provide a more comprehensive understanding of how
apicomplexans evolved as a whole.

Traditional studies on gregarines have been largely restricted to
taxonomic descriptions of novel species through the use of line drawings
and light microscopy. Recent advances in the field have been made by
more comprehensive characterizations of morphological traits using
electron microscopy and reconciling this morphology with small
subunit rDNA phylogenies. Our efforts to contribute to marine gregarine
systematics currently focuses on alleviating the dearth of knowledge
surrounding gregarine biodiversity through species discovery and molecular
phylogenetics. We have discovered new species and genera from various
localities including Japan (Hokkaido and Okinawa), New Zealand, and
the west coast of Canada. Our goal in this endeavor is to gather taxonomic
data which will help provide opportunities to further study gregarine
biogeography, molecular evolution, and how gregarines paved the way for
the apicomplexan radiation.

(lGraduate School of Science, Hokkaido University, ’Institute for
International Collaboration, Hokkaido University, *Faculty of Science,
Hokkaido University)

B23 “fji)I #EME ' - Daniel Moog® « ¥7{ &% ° - s 3 1 JEG
ErIRVERSREISRR A - VU A — R Y VBIHE A D SL R S &
FLERH R R AL

FEWO Nirzschia sp. NIES-3581 13 /64 il BE % 184 X & 7246
BB TH B, TNETONET, AHEEIZEEKEE
ZRIIETOBRICHE D S T4 L ORBHERE 2 TERkA It
LTI ENghroTns, ZhsDREREKIES Y
%720 DIE S, TERASDLE b ) A — 2 ) VA4 (pTPT)
ZHWUCHIRE L kI N LEZ 6N DD, 206D
B2 DWBTIEDD > T i 7o, AU TR IEEA MR
FFIERMAR TPT OE 2 HET 2 2 L ZilAT, TNETIC
[FE S 40T\ 2 B TPT B4l 4 fiic 2w T, MEfEF SR
ZROWTY Y VEERETG, ALY R Y —LERICH A
AT, Zva—26Y VB (G6P), 3 FXAFT Y ) Vi
(3PG), Y "A Fuxs 71 v vk (DHAP), A A+ T
J—NVENE UV (PEP) K5 E L CHEREMEZ X7
FEO, JEG A R FEWOE pTPT 13 3PG, DHAP, PEP % ififi3%
TRETH 5 Z EMIBAL 72, AR pTPT 1F, 6 ZAIAE
5IPEE MM AR NICENR T2 2 & T, HERIERNDRRL &
RMRICEIF2HEZRMEL TEEEZLNS, S5ITAK
FERTIE, pTPTICB T 2 BRI RO LR %2 i, FLE
HHERER AR OEDRRIC O W TEET 3,

(* 5UKBE, *Philipps Univ., * Bk, *HEK)
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B22 [ BERK - FEW KA - WIEH BE o R ARER
Arthrospira platensis DWHEEBE)Z 31 2 MR RE D]

Arthrospira platensis 1%, U347 V5 ) o SRR E BT
»5, HRKHTEHHAEE N TOATED, ZO8GIX, 2
ELVFEWIEMTREME EDERE L UASCFHINT
W3, SHEE ORI O SRR IZIERRIR 2D, OB
IR DIEHER L T2 DR TH %, WHFRR A. platensis
NIES-39 O %R Z BRI FICiE &, S0 A ilE
g In s, KSREO R INOBEIHME IO W T,
Z DOWERAEZ TR D &, )RR P CREIHEINTIE
B o TC\Wie, —J, ZOM»roHEEI N, WENAE
PRRICE D 5 7R RETHR S &, REP AT 21D
NTEREHREIZZEIZ ER L, 2026, BERMDIR
FERDOIEREL, T OEEOBHEIME ICREMEZ D726 LT
W52 EDRBI NI, BB I A S N7 ERRIREE
HIR SHRTIIANZAG I, TBESERIC 72 2 KRB & B
FE DRI DR S 2 REIRNL, EEMICGHERI L Tw 3
ZEDHIHL 7o, IEEEO L ) 1 ooRkE L LT, BES
FMOELE L6 TREBH L L bbhrot, BAEKREE
FRRZE B OME) 2 IR 2 L, ERRZE R F - ¢ CER
RIED DR LT, BERIEZICBEH Fa22E 25, M
LMD S, ZOEEORIRROIVEOKRE & LT, B
WMEEDE D > T HBEM MG L 2wk HIcT 2R
EmiEoRE L, BEIFMEEZ NS L )T H%EHE1H
L2 EDREINT,

CRBE - 1)

B24 Orfily sER " - EEF A - WP ER D - 45 /g 0 - RS
—53 7 - AR B - I fEE - RREE fAED - SRR
#: Ornithocercus magnificus \IZWL 6N B 7 ) N7 59
7D ) LN

Ornithocercus |& DTG X, & L S FE L ROEEA I
oTEsNB2EMIcy 7/ N7 T 7 REAEIE S, 20
& 9 IERERRHED> © LR R & e TR v L L AR BRI AR
BREATV D EPREND DS, Ornithocercus & IG5 1% 1
B0y, Ihgx RN T 7u—FTL iRt
bNT I d o7, FreoFEY TN RIRIZBonTED,
HAERE X O FE £ B I2 1DNA BUF 72 EREE D 53 T3 A358
HINTVLEDRTH S, AWETIZ Ornithocercus JEIHHTE
BICH O N 2 A BRDS, LRI E D k9 g%
212t iR 7O, WHEITE#E Ornithocercus magnificus O
HART ) AOfRGE TR o7, 7/ LABEIRIC L > TR
72 O. magnificus O I LR DNA % fEHT U 7255, LR
188 Mbp D N7 7 b7/ ADMF 6tz kg7 B EEN:
a-> T /N7 T ) TDT 7 M E DN 2T e o 72 &
2 A, HAEMT ) A EoBEEF L= B Y —I2iE—E DR
sl ons bon, FELAHREICEID 28 {EF131F
IFETREINTED, FEEICNT 2KEOREIIREL
WIZ EDRTFREI N, KRREERTIET /7 L E X OEETE
W o PRI N A GHVERBIC D E, RILARoiEkizo
W L 720,

CHAEK - AarRhE, 2 EADR, CHIEK - T HEEE I,
S RHE - B, CHEOK - BHRERFATTYER)
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B25 Okl sk ' - Y EAC - SFR BE - g S
A% Kiifi*t: 2oV vrF a7 rany 3
2 b 7% O 7 IR RO AA

JEYvFa e, b oMEIciEA < AR L, M
NG 2 B E a3 o HEH ST W» 20 EME
MThs, 7/ LERPHTIINTOHOERDYH, =
L7 baRb—va B =T 4 J VN EICL BIPE
A DB E SN T 5, Fe, BEFAEIC XD b
% B\ 72 Aurantiochytrium % > 727 70 N7 57 ) 77 LD
JRIIBI S i S 4TV B (Cheng et al. 2012), ARFZE T,
M 2T b Wil 7 7u Ny 50 0 LEORIE L,
7 ) NE DB S & 41T\ B Aurantiochytrium limacinum,
Schizochytrium aggregatum, Aplanochytrium kerguelense, ¥ X
QIGHTCTEH 40T\ % Parietichytrium sp. IZXf L C, Z®D
flifie 7 7anNy 59 NEOHEMHZ BN E U, Al
iR T L GFP BB T2 FBIE ¥ 5 pBII01 77 R I F & i
RETIANI TV LERTEY T 2 FHOMk L LR
X7 & T A, Aurantiochytrium 12O\ T, HHIEEER:R X 72
S TH T GFP 840G 2 Fi o IR iR A iR S e, —
HT, INLADFEY v F a2 7T O W TR E IR A D
BonTELHT, ZiUIfhOVRS I )E WLHIIEEE S > 2
£, WWEBHROPFICh>Twb EHEZ 607,

(" HRA - e - HAAREE, 2 B - BREEE R A i v 7 —,
UMK - B - B, LMK - i-BAC, T HIEEA - BT, 6 HIgGA -
o= —uh

B27 “FAH #i/v - Hermanus Nawary « - %8t - rh s filt/ © i
VEVESESEIT O MR i SRR & 0 BYURTBITUKEEZE DR

HEPEPEEERE X BIRS L LIS L 72 10 ~ 25 uM fRE D
W CO BT TH T talziT) 2 ks, K
COy 2+ MEfb L 72 BT ld, CO, EE LlEE L E R aDEL
BB % 13 2 20 I 2 2 WA IR (DIC) BIFIED
BFENERZATH T LMD, & DIC BAEEA R Z X 2
LALAA E LT, COy itk (CCM) 2H$ 225, FHc D
N E TOWZET 2 DA A MR & SERR A TR Lo E R
TElgE AR & X R ICELE S 1L 5 IRIEDUKEESE (CA) Off)
T DT ERINT VS, CCM I ftEagE I — M
RoNZ A TH 208, 2D FHEKIZIHREDS»>Tw3
RO THied TERTHMEN R W2 LIc v, L Ll
WA DHFTATFER L 72 0 B CA 13Kk 4 R EEEHICHEEL, CCM
PERARR IR EE R EH 2 1) Z EPRBRINT
W5 ARBFGE TR B EE Phaeodactylum tricornutum 8 X
O Thalassiosira pseudonana \ZE % 6 1 CA DJFTE L Z D%
BRI O W TR FE R 2 WG T 5, P tricornutum 1213 4 DD
O0-CADYEL, F7aA4 FARE, S rary Y7, BL0
AU I RAEDER I N, TDH)BF T a4 FNE
D 0-CA I AEF P EBAM AR RO THERERK T TH -
72 —Ji, T.pseudonana |Z3% 0-CAEE 03D b4
HFEL, TN D—HOREVTERENTH 2 2 &1
72
(B2 EBE R - BT 22 - EanRleERL

B26 A R 7 - REAS PE 7 - R AR - I M2 -
A Bk— "7 . PEEEELE Nostoc commune (£ 37 7% ) THW
EINFiB~A 2 2R VT 2 IBOAL ARG SR T

427770, RIRET 2 E2 BT 3 2 &7 L IR
WHZIRN 2 S AR U OB FBRESICEIE L TE D, 2 AERY
F TR LTS, GBENS TG D A IR S NS,
NS DBEBTFREZBREMICXE T2 2 & IXREETH S, %
S RT B BRSO —D L LT A a AR VT I/
2 (MAA) Z & D, MAA (Z 310 2> 5 340 nm O FEI I W IV R
RERTEINERINETETH S, 127 77 1F MAA DiE»
IZ ko T4 ML ARIc S N, byl EEEFRIE—
T 5, AL TIHALET C 238 DOFH MAA % HERE S L
(LA RETEIRAT 2 1T o 72 FEELL 2288l MAA 7> =13 756
Da, %&jﬁ%ﬁ\*ﬁﬁ‘ 5 %(EIJ I N7 %ﬂhﬁiﬁbi C34Hs5:N4Os Ti)
o7, B ENRINA X7 v 5 L% L, 313 nm IZIK
N R Z R & & DHIT340 nm fFFEICy a vy —Z R L 7=,
2RO EZ DD THNICHE LD LA TRRT 5,
NMR T DFERE, 207 DA 2 AR vV -FL=F v
M7 Iy r7a~"FLryBRICHEAL TV AIREZRL
720 DLEOEEEIL, B MAA N2 FE Tl bR B lc B WL
TR\ L 72 1050 Da MAA filtitko 7 7)) avThHh 2 2 &
ZRT . Pl MAA % nostoc-756 EWERZ & ZIRIET 3,
("SIRA-FET - HARY AT L, SRR - QAR - H
R AT L)

B28 /7y FAx ! - i R - Wi SEAT 7 - e e
277 & FEF AT ZRIC BT 2 MEERES R B 5
wre

SEAE, IR AL A2 2B E LTHEHENTE D,
NAFRBO R K E ofilk s L CRHES N TWS, %
B2 EENICHHT 2 720100, FRfE2 R (RRIC
BT 2 HMisko 5Nz, BHEESED k) IRET
DD OV TUIIA A f3% », BE EREY) O B T EE
IZ & o Tl X 2, BE o #HER IR IREE o A EASIE T 12
T TWw3 Z &5, MHEET b RIS R (< Hiig
BEWTEL b o T\ 2 EDBHEINS, 2 2 TAMAET
2, 77 I FEFAEMG, MATEEICE T 30 52K
ErfiaeEam s of#iconwclmAaTaz e L, 7
5 I FEFAZRAIMLI 74, S HIRM B2 LR
DR BHMNEZ BT, ZRZFNofligs & RNA ZHiH L
cDNA # & L7z, & L 72 cDNA 2 #8c, flfasepEs o
HETHAHEZ 7 LA F FOESIKICED 5 EEEEET 13
FEICOWTERNABMGI Z21To72, ZORE, %< OEKE
T2 R O S OREHEZ R L, MlaozEicEswy
THIBEEERE B D G DB A AT DN T WD 2 EDRB I N
7o — T, UDP-Z)la—AF¥utrAHrY 73—+ (UGP)
BT OFBEIZ—E L TEWEZ R L %, UGP ix UDP-
NV a—ADERICBEG L, EEMYTIIMX 7 LA F FEK
D de novo FEREIZEB W THLNEEA ZIHIHEETHE, 2D
ZEkb, 79I FEFATIE, HEAROIETH 5
7 LA F Rld de novo £(I#§ £ 1387 28%, ThHLbH LR
— ORI THARINT VA I ENRBI N,
(VR - B, CHRERK - )



B29 Al #i—EB '« SxIF sEak - Shul w5 e 3 OG—RR -
rhis B350 - Gl 21 ¢ 1 Euglena gracilis D _ RIERFAFITE
a0 74 VYL INET VT UNIY

2—27'L F% (Buglenophyceae) XD 77 > / 3 Pyramimonas
D RN 2 FFO R EERAEEZ /T 2, o T, MREMIDONS
AR E 2 MR L T ), Bak@aE L LTr7un 7 4 )L a(Chl-a)
t7vnwa7 4 )b (Ch-b) #4 L C\w3%, Euglena gracilis D & 7
A7V T P =T =% olE, BELHYZGOREOMEYICE VLT
Chl-b DERICBE D 2 711 7 4 VYA 7 )L EEIEN 2RSS O
EAEEDS, Rogennio RHEns, Az, 7uoa 7 4 vy
A 7 NVDH L, Chl-a% Chl-b 2B T 2 BB D KIS % filulii 3 2 18
3% Chlorophyll a oxygenase (CAO) @ & € w 2 TE. gracilis CAO like
gene (EgCAOL); IZ#H L, EgCAOLIZOWTRNAIICKS /v 7
T v ERR, v 28 U HRTIE B Chl-ab O HE S b
ABED SN, Chl-b ZI1EEAEEGHL &\ E. gracilis g3 5 4
72728, EgCAOL 23FEBRIC CAO {2 BT 2 L& 2 i, BIIREE
WZ kT, EgCAOLD /) v 7 4 I Xk 1) Chl-b AT IF5E4EIT
fHEZE XN 2Icb b 6T, E. gracilis OISR LSS, JeFBHi%
BB BIERZETIE, & 20ENRRO ok oT, 1,
)y 7T UBEOBHIE, Ny FHIILF v —HNT Chl-b D ED
HE WY DR 5N, Chl-b % Chl-a [3RIGT 227007 4 L3 A
7N DD ORHFEEEDHEIIFEL TWE I LRI N, 20D
72, E. gracilis |23k O 700 7 4 VYA 7 VBG4
TICHT 2R B0 7 IEEEL TRV 00, REHRKE LTDY
ana 74 YA ZIVIBREISNTW A I EWNRBE N, FEETIE,
2 — 7L FEDS RIS 2 S L BT, ZJrr 740D
LRSS E D K I ICH ERDBSNI IO WTEET S,
("REFETOR, ZEERIR, G ORBRER, * ESERAR)

B31 CEpRf B PIEH B AME 7 S5 N T
—H'INTIPEANAT R RRICAONS LML) v JHE)
DAHZA L

INT BRI T FEBICRENICEE T 2NERA VY
39T, WIRKD> Y7Ly MNETHRI N, EXIZ
150 pm I ] 3, NT N 2 B iR ER), EED
B LR A etERe R b o, BEWHISEE L TAaLN S aq
VY 7Nk, AT AA T RIS S VB E W EE
Tl Z B EERITH S, LorL, N7 b RN TE—
Y —DEERERI N, EDXH I L THNE DRI 2
ANWIRIZZR 2 D032 > T,

AHFFETIE, a4 VY T ADZRLZWHEPITT 27012,
Chrysochromulina sp. (NIES-4122 #k) ZH T, N7+ %=
NUINE DRI DEIEZE, BLUONT b2 REY V7 ED
BRI, B LN T s 22D 20T 4 73X D
NT R 22 BNERICRQUNDFET 2 2 &, MNEDHRD
TERTHZ L, N7 2D 2 DO DBRIRYERBEAS
BEIND Z EBbrol, RIC, #GY R ZH L #{ED
IR, REEAF ALV VI LENT N FNOMNME R IZ
SATITHL LT /ey, UNER O BEEEDYR & < 217 218
Fid o7, S5 2= TGO 7 a5 4 — 4 Hilg i
W6, N7 FEICRERNICEET 2V 7 LGS 8
VEPNT P 22IWHET LI ERHShE o7, B ED
ME, Zoticasy y 7 PNERESHERNTH S5 X
V=L THEINZ Z L6, a4 VY ITDAIZRAL%H
=17,

(PR - THEEIEE e, R S A X T4 L)
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B30 “Hift FEEE - BEEY GhZ - R S B Pseudostaurosira
WZBFBANHT 255 ) LDOEIEER

NI A IR T 2 ERAP I Fa v R TR ZRZEFN
MEHDF ) L%dbo, ZLT, TNLALNZIHF ) LIFA
YTFNDERNHE D R AR EBERZ R T I ETAIS N
5, ANT T 7 boEisERIE IR R o EERE o fiEiH
ICEHEBEHRIN, 4L oY ciEnEoshTtEk, L
L, HigizB w7, AR, Bk I barv Ry
TTENETNNBIVBELETLDARTH S,

AMETIEERICB T 2T LT 2 78 EKERDMHH
N T, MEHEMRDHES S, BB ENE S
Pseudostaurosira trainorii % i\ 7=, Z LT, KfEICEBIT 54
VT 2577 ) bDBIEERE o L 72,

BIERER DM ~BIT, &7 LRI L DA LB 2
I LX), = Ah—FRE L, INoTT—h
— I ZHERERT I A IR A RIBFER S FE L e, v~ —h—E L
TOHREMMIZPCRIZE DRI N, BAHEKZD FILICE
FBEANHTFTH5 ) LOBERKENZ O L RS, AT
3% DA THGE I NS & ) REE R FEEEIORE N
elpot, BERRICEWTIE, EANER TR T o iRk
HmyE I, migkfiic o Ins 2 L RBI N,
—77, T hav ) 7Tl R RICHEEEE, 50
FHBRDO I Fay FU 72 OEAEL T, AlE
TDOEBRBICBEWTI Fay FY) 7O8EBE2T- 74
HOBATOMERBTI Favy R 7ROBABHERI N
7o BATOMEBRICEWVWT, I Fay R 7O EHT
N EBNRBRINSG,

(RFEHREK - HPEEY))

B32 M4 MEZ - fE7 A afii~I sy 25 4 ADIR
KT NI D Tt i ik

Microcystis aeruginosa |3 Z K FEM L ZKBREETHEBH 7 4 2
EWRT 22 L THIOND I VEEE (7 /X7 F)7) T
b2, KEOFAIZHEAENRTTH 293, & FITHETEED
BRI TRREET B Z b H 2, HixEIREICTENT,
2010 SED RN D 7 A 2> & B L 7 KO REERR (S)) D
R 7 b7 7 MR OFRD 6, VKHEIED key BinTF & L
<, Witk E NS T 2 EAAE PIREEWE) o—ok
LTCHIGNDE A7 0 —ADEEIETZFRE LI Eigow
THE L 72o M. aeruginosa \ZE\T I DB 12 ROk,
B cHFRCBIE L Ed 2 RO SR IC B W, flic—
B (PCC 7806) L 52377z, WUt, fEEDIRKDS
THEEZ N7 NIES Hhoovhd 6, Z OEEF 2RO 2Hi7-IC
FRLTz, RREETIEZDORNI 7 7 ) MMEN 21T o 7255 5R
EHET S, £, INS3MORA I —AEMEBT DL
TEAENT DRER D &, HAGHEIG DML 2 5223 5, MEIC
BT, BREIDNA W26 205 3Rk EIERHIMITKE
CE 2HOVFABISROTFED RB I N T\ 5, HEH
OWRIZ I 70y 25 4 ADEKEEDH Y F ARy k
b Litze\n,

(3K - ABES)
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B33 R = EmE A IR 2 2 AT HRER e
B—* I IIEEE Alexandrium tamarense 7 )V — L7 6
& N7z dsRNA 7 £ )L A

[(HW]) T4E, KRR T, FREMEEFEOJRRKE E LT
5 1 % i i Alexandrium tamarense (2 X % JREIDSBEFE L
MEEZ->TW3, —F, INETICERI N MHiTEE L
TANVZDOED DICHT AR N RMICH B, A
fiFZe T, 7 A )L A dsRNA 7% {5 & i H i) BE 7 FLDS ¥
(Urayama et al. 2015) 1 X O AfE 7L — 2 H D RNA 7 A )L A
BERREL, VA NVAKEOTRBEEZBH® TS E2HME L
7z,

(5] 2017 4F 4 H LA KBRS BE ¢ 2k U 72 R illfE Kk
X 0 A tamarense XV v b 25, I ERBAEZRTT
¥ #e4%, TRIsol %2 F \> T ssSRNA %, FLDS 12 X b dsRNA
ZZENZFNMH L, NGS @It L 72, 55 nlildlicou
TR 21T > 72,

[#55] ssSRNA DGR 2 6, BEAEYRNAD I B
56% DMELHFED b D EHEE I N, e, T AL ARRRLY
OFEEMRIT ORSE, WY - HE - e E2EEE T
% dsRNA 7 4 )L 2 D RARPEIE T, A7 N & v 87 Hil
BFEFIE MR Z R T S e, AR —E8
1, BrEAMTERIZE TR A T A L R (GER S 16H06429,
16K21723, 16H06437) 1 £ K U8 H29 4 1 Bk K P 5 i 23 5
FE7uY 27 b TEMKESITICE T 2 5BEEERIED 720
O oKz X hiTbhi,

(" EAURBE R, 2 OKBREREEKE, ° JAMSTEC, * S K4:dr
BREE)

B35 Oy A - AL f D - R BE S L ARG
Heterocapsa circularisquama ~@ DNA 77 £ )L A IR DBI5E

2001 12 4 5 8 Heterocapsa circularisquama (Hc) 12 J&
449 % DNA 7 A )L A (HcDNAV) DFEELR U & 1723,
[l AV AT 2 ARG HEZR S 2Rk dH 5, Fric
HcDNAV D JEYHEREIC D W TIIBE ST 2RI H
%, Z ZCAETTIE, B AR TP &
% Z LIk D, HeDNAV BEEEEROFMAA X —2 v 72 H
e L7,

HcDNAV 28 TH 5 10 98, 74 L 2k 1@ He fl
JEZR A~ DWAE DSMERDE X 7z, WA T IR & B AT
THH, M ETIEED DIAATVL ZREDOR b BIZEX
Nz, £72, Hc KR DKEWIZ L D~ A 7 SNBEROS
EROZERZITONINFDIDHY, 74 NVANMDIETE
K OGN & OBIfRYHEH S e, oM, M
JEBE D RIECHIBINIZE T % 7 4 v 7 F X LGS0 8152
Shte, BIEHSD 5, HeDNAV ORI~ DR A ELE 1
X TR, AEIEMEERE ORI X > TR ER I I s ]
BEMESEDRR S 7, RFEo—iIE, HrepMisdisiise T+
T4V R (BT S 16H06429, 16K21723, 16H06437) |
B LU H29 FRERMKERMSEEL7r Y = 7 b TEMoK
FETEIC B B RUEZ B ILD 72 & DWFFEREFE ) DB X
DifTbii:,

("B, M NAKETE)

B34 Rl HEL T - B 0 A FRRIEIEIC 3V B B
DRIIHERBIR D IR DL Y #A

ABFEONY 77 v 7 b BT, 1970 4ERETO
Skeletonema, 1980 A LA D Chaetoceros, 1980 FEAH:1X D
Coscinodiscus, 1990 £ 1% 2 DIEE D Eucampia TRED T &
N5, ZD&) /PNED S REFENDER 1, fEEHEOK
EHH O RN 22084 P50 - KD LAICHT 5> — FAE
ab—yav, ShiERG, ok 2RI /F
HALERREEZ NS, RIFETIE, ThoDH) b, THE
L AR DO AR T 2 flifE DO ITHINE DE NI X 58
HE RIS H L, Tilman (1981) o4 5 R A BGR f OV IR
WHD KR 2D T %, KRN 72 % i 2 R 1 5
AKIEDZAC K N BEAE D BRI R T A — 8 % 5. 2 1= BPE TV EE
B, KA EF L 72 2000 £ D J5H3 E. zodiacus O bk
MRS 3 Z eI, L, NREOPE S
T A —=F1%, IR 2 5 TS ST A, FRIE
B TARE L T3, F 72 8. costatum sensu lato 13% { DB
B 8T R = P ESINT D DD, Hitc e [T Tk
A N UL, KRS 23R SR E S e B &
W9, L7ehdo T, LB OFER IR O HEL - Pl i,
W ST X — & O¥EAifi - REZ KD MEDH 5 EEZ Tz,
S aliZ E. zodiacus & S. marinoi-dohrnii complex C D 85/ 7
A —=F RN &, WHET— 7 L DIcOWTHET %,
(7 BB SR T)

B36 i [H S 7 - R R 7 - R AT - O 2
ANBR 2« SR EE] Y e I B T - P REAT - R A -
WS AR - IR FE - e BER T - JF L BT 0E 45 0
S BREATSHICB T 2 LAAEEIZ A L 7a3 A A < 2B

HWHAKEBKOHBHEIC XD, BERMICIR)AR 2 B ERT
SR U f, WA Y Y =2 7 ATIE, HEEE
AETRE T 2L X — RN 2 ThoEsHIc X 234
e AN OBFE) ICBWT, BEREAET o EE
NAF 2 AAREZ 2014 X DT> TV 5, NA I~ R4
M LR D AW D 2B IZ T, 2014 4E 10 H 55 2015
8 HIZH I THE L iR E2WET 5,

BEE VM AU 25 3l oD 3t > & $REE S 7 Lo AR N &
JLe L, FEHABTOFEFHICHREINZI120L L —2A 7 =4
RV FEXU50-500 L OB E#E2HVTfT>7, L—
A7 2 A Ry FIZEWTIEE 106 gm? H, K132 g
m¥% H (201546 A, HRT =4, /K% 10 cm, FENE Na i),
ERIBE PR T I3 R 292 g/m” H (2015 4E 19 1, 7K 80
cm, WEEE Nadmhl) DA F < A EEERH N, Bl
FRIZFICKREETH D, K Scenedesmus, Desmodesmus,
Dictyosphaerium, Micractinium, Klebsormidium @ H 315 & H3
o 7o, BEHIZWERS Na %2 50 U 72 X C I B e o
EBUEMEY DS CHBL 72, BRICHFETZYRAEHD
FE L T2, NA F v R EEADHEIIRO SNk 57z,
("MK - B - EarEREE, P IROK - EEe vy —, P EDNIR
BERFZEIE, WA A7 7/ ad— X, R, C A L%
AED 7 7—L, TEHEEAR Y =27 L, SHER)



B37 “/fHL R E - RAE B2 - B S IR B
ANAERL TOEH 754 b7 IV ADFEL

HE S %, B g M — A §H (single strand = ss)RNA,
sSDNA 7 A )V ADAETBICEHR L E2IT> T3, Fix
W5, % D ssDNA 7 4 )L A (Bacilladnavirus J&) (2
5 2 -HoOWERRICE VT, KB L IdRg 2Rz E->
7 ANVARRRFIEE L 22, ML 72 ARKRF 07 7 LB
BTk, S-1 2717 —¥CTHELATAEZK 0.7 kb 72 & TNZ 1.1
kb DER WY RfER SN, DI &R, BKERTDF
LS ssDNATH 2B Z L ERL Tw5, FHEAE T-BEME I
X AT, MK TR 21 nm DB TH B 2 L D
A XN 72, Bacilladnavirus J& (X5 5-6 kb DERIR ssDNA % %4
JNELTHEL, BifRIE30-40mmfRETH 2, ZDD,
AKIZETHEZL L 727 A4 )V ARRIA T 13 BEA1 @ Bacilladnavirus &
FEZ20t b, 7u—=r 7k 3 EEESIENT
TlE, #0.7kb, 1.1 kb OBURECIVTER S 0, HE Y
FTIALMINARXTIA =Y AT NVADHRY VX7 EH LM
DB OIS NG TN 2 LRI N, 7L, 8
WEEFEIFZN 6 Ol LIciER I N o7, —J7, Xt
Ry =7z vy —ic & 3@BHrcix, Laids Db A
Bacilladnavirus & [ElHE 72 5-6 kb D ELRIC I 234 F LT 72,
D EofEREZRAET 5 L, AHAETHER I 72 0.7kb, 1.1kb
D7 4L AKER F1E, Bacilladnavirus 12 AFBEIYIC &G L T w
2594 FIANATH DD EHEEI N,

(" KPERERE - UKD, 2 {EERY - PR AE R, BB - A
IBEHE )

77

B38 A P17 - T A - I S - R RIS
A% K> 5EY ¥ F 2 7 MOBUFROMR [ 77
7a—+

ERAEYTH DT E) v F o T HIL, ERERERICB VLT
HHELHEHEZRI LT ERBRINIAEYRETH L, I
FCRAERIC &k o THERREMTO N T E 7203, /NG
INTCwL3AEEsEH I N w3, WRFoMEEY v 7L
@ 18S rDNA % RYFEMIZIAE L 7= TARA Oceans D 7 — % % fif
Br U 72fG 53, B5e8ikCldiE H S e o 72 Aplanochytrium J&
et 3ED, 278V rvFadEHoRETE O, 22
THZbiE, Y v F a2 7HoBlFRE X0 IERICHEE S
52 LICkoT, AERICBUIZHENEZHOLICTZ L
ZHEL TV, RWUETIE, FEN 774 ~v—%2iGHL,
E & PCR T X % Aplanochytrium J& D fANEE DO HEE 2D\ T
WEt L7, OZRNRELTat—HEHFHLHER, o
B avr—8uz, WRickoT oG XS 2 2 LN
ST o, BEIY Y 7OVICEA L2 KR, kTl
Aplanochytrium EDSRH I Ny v 706 2D EHB R
INtz, F7z, Aplanochytrium J&D A DRNEE %= HEE L 721
b 69, oM, Rkl S 2 A U7 i
W2k BEEREGETHEE I N7 Y v F 2 7 ek oM
BUCVE L Tz, 26 DT ED 6, Aplanochytrium J& 1
PERETIIM S AU s, FFBEEPICBEICEREL T
B0, HMHIREZMEETH 5 2 EVBRDTURI N,

(" HREA - BE - HARRYE, CHRK - &= o —vff, *HEE
K- BT, Y PERRE, ° KBREREEKHT)

RAY—RRES

PO1 “FT N R ' - P R 2 - R GRERC - JIDE WL 0 H
AHEEHET7 PERXVIE (T ER) ORI
LD

7 b & X7 )@ (Tinocladia) \Z\FHAE 7T MK SN TED,
HATIX 7 b€ X 7 Tinocladia crassa (Suringar) Kylin —ff
APREZINT W B, FOEPEICE T T. eudesmoides, T.
gracilis, T. microsporangiis, T.zhangii @ 4 FEH3H 72 12 G ER X
Nz, AL TIE 7 bEX 7 OO THIG & S ER O
BEWERREZHS »ICT 22 L2 HNE LT, HAKH 25
Wi S EREE L 7 A Z RIS Fay FY 7 cox3 Ein T,
rps14-16S rDNA 7, 1% rDNA ITS %) & DNA 5 H: i 51 1o
FEOL G RRANENT 2t o 72, ZDFEHE, W ofiEhT
TYHHAE? FEX7IEIZ 3 DDRMEE (ZNFIRHARE 1,
2, 3EWEE) Ko, REHELE 2 —BNWAE 7 T
A7 DBEZRL, WIhb 7 P EX 7 EHESNTERL
#2605, BB FIEEEEDEAL L TE D Rl %2 &t
2RI NG, £, SHBH L EBTFICB VT,
T BFEREN 12 B\ CTHME 22 R EE S 1RO S e o
7oo RWHE 3 FHILOKFEHERFETOAREINTED, —
Weryze 7 PR LR E AL R R T 2 M) BEE
2% <, /v 2 ETIEANICS Xl S i, KidEOH
HTh s Efiaml 7z, —H, hETHEHRINZ4THIE, 20
SHERTERE, MRHIAEIRRE D & HARFED 7 b X 7 M1 & X
WZ¥ 72 D, F 72 T zhangii O IFEHEREARIL E. shandongensis &
cox3 A3 L 72,

("R E K- BE- B, P E K- NI &, Institute of

Oceanology, Chinese Academy of Sciences, China)

PO2 A VOIS LI I >« JIFE sk ”  FAHERISEA
TR (HXE) VR ORI & O m

18¥EA 7 & /7 Myelophycus simplex (Harvey) Papenfuss 1%, H
AROKFEEN R, BEREEES LOPEIC O L, S P
el B os Biced 35, AW CIEATE O & ik
L OBEBENSHEEZHE TSI E2HMELT, HA
B SERE L 2 BEARZ W RICE b ay R 7 cox3, ZERkAR
rbcL, %< AF 3 %< ocm3 JE{LTD DNA HEFERLA % F v 72
¥R 21T > 72,

Z DR, LT oME FHEBIC X 2 EITT D OARED A
7 e 73 EALD SRR SIS T TORMKEER IS/ T
ZHEME, OREED S WD T TOPHAS X OFHE
DKFEIR AT 58D 2 DD RFEREICNSE 2 &
RS NIz, RO BRRHEITE 7 =Y A 7 v 7l
THEEN, cox3 BIET TR 6.7% OBIBNERBHER I N
7z, MEMNIGILOPEE CTRFEIFMIC oA LTE D, Fa
— F D ocm3 EAE T T b ML M MBIV 2 78 G AL
Doy, MEMINETH S EfGm L 72, —7, FTHTHE
L£IN/A 77 DEPEERARD cox3 MIZTEINEHEHA
DEME—F LI Eh 6, FHAOEMMBED A 77T
HY, WHADEMIZARILWMOFHTH S Efbim L, MRH
OB AN R RO W TT Z D T3, £, VEH
AROEMIFHANZ 133 ATHRE & EREREER R ORA
PEBIISE L 2 EAVR SN, HRARREO LM D 5340 23 g
MOEETICH % 2 EDIRBI NI,

(CRER - BE - W, AR - WilgER)
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PO3 /R[] FRAT ' - B & TR - AR BEEC - e St -
FI sk * - B D - BB IS BT 5 7 € 2 N
DB L DT

FEIENERED 7A€ 7 EMTIE, KA o®RZ 248 (1
~3Ht4~6H) oITEBNILHRESINTLE (K
M6, HABEFSE 41 MREFHER) . AR TEINEED
AL BT 7 H T 7 LR OBE PGS & AR R
GRS N2 R HERT 270, K BT, MG - &
BXOEE, LM iHiEo 4 HSics v, Rk o 3
T EBBIRNT 21T 5 7o MBI BER 2 1T\, IR
AR LIET A, HIRTIZ1I~3H, WEEEy & TS
~6 HITRANH SN, FLEETIZ1I~5HE THEEENIC
AN SN Z EPBHERTEL, INS5DY Y IO
THEERREOY 7V EEDIIA 70y T I F2—h—
% H\» 72 STRUCTURE 4T 217 - 72 f5 4, 2 D DEEN % 7
N—=TIFTF5ZEBboLb 6 LWnEHESI N, TIRD
A THEIED | ~3 HICREAT 2k &, F 7288 L0
o B ORI 4 ~ 6 HIZHEAT 28k & M U ERN A 7V —
TERD, PREOARMENC BT D R o B 58S
BN b L 2 SEMS R on 3 2 L R TE 7, — Tl ~
SHETHRADHE S NAEEETIE 2 DDOBENLZ S V—T7IC
FrlE S 2R AL, BRAME & EEEN R 7V — 7 L DXt
ISDSHMETIE e o 7, SSEORERIZOWTIE, 27 0v—7
MDD R D, ZNDANDHFIC L 26 DD,
SBIRNT % D BT D 5,

("FRRREE - FAAWE, 2 BTEOK - B, O AR - ARl
CHRFRIRATR - M, FTER - B

PO5 %y HIEE ' - PP s 2 - KRR it 2 SR R
VRN PERTRREEH 7 > F ¥ S Fa)@iEsic o Tokiilt

SRR 29 SE RS R I B VT, AL S R CE RN R
DT HETH O THEREM 7 > F I F 0@ Vaucheria 2 T
DEBMPHER SN/ Z & 2WE L, 2017 H bk L <&
BIRWZHE L MY, Hi-radsEeonz-ocfiEd
%, 2013-2016 FFICHEE IR & HIIE D 6 Ao T TIT k-
T TR O NMIZY 2 725> 2 Fu V. ilongicaulis £ V.
mayyanadensis T & > 7253, 7 (KR B RAR) I T V. vipera
DEBVBHERSI N, KEZZNnE 72 A, HA (il
WLERRIR), 47 v 5, thiE (F#) CLEFEBMERINT
BO, HtHh A2 o 13WESRTH B, F72, V. mayyanadensis
13 2013 47 B IR T A ORI S TR LS T 0 AERR S
TV, 2017 FEDRET, Hr A 2 AT
YT JE T O SBCRRLLLY T S OV s AR T CfERE S e, %
T RAGHL T Tl 2 oDy, AR IR T 0 26 BE 11T 138
TH MO AT BHER S e, 20132017 FICHER S iz
3FEDMEMEBCAREIIE, Y27y Fr3T7, 11H, V.
mayyanadensis 6-8 H, V.vipera 9-10 HTH V), FHETH A
HHPEIC L > TETOEOHR Sk, 3FAFATNIC
AH LT 78RR THT T 0 2017 4F o M AR 111
2 7¥F ¥ 3 FNus5-6H, V.mayyanadensis 7-8 H, V. vipera
9-10 A&, fIC k> THIEICT»ILTE YD, F7/& 2 fEb Lo
HEHT 2MDGFTTYH, EEREDIFIRHIZ A L o7 pliEER
DoNhrolz,

(' TEEROHEWEE, > FHR)

PO4 1| FEA '+ ST A - B HE - N T - Ak
WIS R LT ) ) O RS B B L TR
Het

AT = /) B, REa A BREE IS B A 1
JE 2> & 72 B RR D KR T, o0 OFEIF IR Lk
BL, THWIRICIZAD ETHELTWwW2 0z R A»IT 5,
7z, B E e ZACREZIEES ZPEKICR T ERET 5 & L,
T RFGARIEZ R T, BT X o T 2 DR IS E L )3
B 2D, WENEIGE ED X ) IS L -Dh, BREDEIND T
HEAL A FERS 1 BRI

Z ZCARMZE TR, BT /) EEE T OWERIE D
BOWEHOLICT 5720, FTIRMREHIET Y73
Pyropia tenera & ¥EHHFHE A €/ V) Pyropia yezoensis D58k %
JHV, EERORE 228 2 723 v 7LD YEAIIE N2 s L 72,

FnEhofEoERE (FLMEE) B#Ek (10°C, LD =
9:15, PES 3¥:4#, 100 pmol/m’) DI X3 cm DFEfE%Z, 2
R 0%, 25%, 50%, 5%, 100% & WZIEORE %22 3¢
Ty TN E ML o, HZIRIE 0% X, RO R E X L
DA TDEDPEDL SRS FTRKELENSTRETH
D, VBTN EANERIOEE Y AN ERE ZICE
MY, BIWED S KL ko2 100% & L7,
ZNENOFD Z NN DRI S ¥ 7k o, O
MEERS, @¥AKICIEL TS 1 HiE, @2 HEDRAKETIN
¥ Fv/Fm % Imaging-PAM CHlE L, ML 7%,

(" BR DKL FRARBE, IR R PR B O 22
ekl A RENEHREREE A E e v ¥ —, A& tA
I, T EEENL R Y oy B O T AE)

P06 Wilfred John E. Santiafiez' + “Kazuhiro Kogame® : Systematic
revisions in the family Scytosiphonaceae (Phaeophyceae)

The brown algal family Scytosiphonaceae is a taxonomically
challenging group as the morphologies/anatomies and molecular
phylogenies of its members remain in conflict and are unresolved.
Recent studies on the Scytosiphonaceae resulted to several
systematic changes in the group including the description of four
new genera Dactylosiphon, Planosiphon, Pseudochnoospora, and
Tronoella. By integrating their known morphologies and life history
characteristics with phylogenetic data, we herein propose several
systematic revisions in the family including the recognition of two
new tribes, the resurrection of Hapterophycus canaliculatus, and
the transfer of Scytosiphon tenellus to Petalonia.

('Dept. Nat. Hist. Sci, Grad. Sch. Sci., Hokkaido Univ.; ? Fac. Sci.,
Hokkaido Univ.)



P07 “Michael Jacob C. Dy' + Masakazu Hoshino' « Tsuyoshi
Abe? + Norishige Yotsukura® + Nina Klochkova* « Kyung Min
Lee’ + Sung Min Boo® + Kazuhiro Kogame’ : A new species of the
brown algal genus Colpomenia (Scytosiphonaceae)

A putative new species of Colpomenia is reported herein
based on samples collected from Akkeshi, Hokkaido, Japan and
Magadan, Russia. The thalli were globular, hollow, 2-3 (up to 5)
cm in diameter and epiphytic on Stephanocystis in protected or
semi-protected areas. The thalli were very thin with a one-celled
cortical layer and a two to three-celled medullary layer. In culture,
its pseudodiscoid sporophytic thalli formed plurilocular sporangia
with indefinite shape, while ectocarpoid plurilocular sporangia on
sporophytic thalli have been reported in other globular Colpomenia
species, C. sinuosa and C. peregrina. In molecular phylogenetic
analyses based on the mitochondrial cox3 gene, the Colpomenia
samples from Akkeshi and Magadan were recovered as a distinct
clade which was sister to the clade of C. peregrina, C. claytoniae
and C. expansa. These morphological and molecular phylogenetic
results indicate that our alga is a new species of Colpomenia.
(lDept. Nat. Hist. Sci, Grad. Sch. Sci., Hokkaido Univ., > Univ. Museum,
Hokkaido Univ., * Field Sci. Center, Hokkaido Univ., * Kamchatka

State Tech. Univ., > Univ. Oulu, ® Chungnam National Univ., ' Fac. Sci.,
Hokkaido Univ.)

P09 “111/# =1k - Hrh 5G4 - B fif - 0 B - i A2
JiA B AR DA & 10 AR o2 Ligi

WEFE N HE O 5 B IR HE R 12 B T BT E O E, §
10 fE[H T HBRIC AR 2SS A S 3 2 L2 DWW TG T
%o BT B \EF 5 T3 2005 4EJE E X O 2007 4¢
FE~ 2016 4EJE, &L K EE TlE 2006 fEE E X 182017
R, A EZIE2 2 Hic | EigEOERE LTV, B
WA GI8R L 72, ZOFHE, WE/\ETE» 613241 fli (5
W43, o ol fl, AL 137 fH), WNTRHEEE 2 5 1% 145
FE (hkose 26 FH, 93 35 fl, FLi 84 FH) g% il L 7.
JNETEIIBWT, £ QH2rBEIHETELE) &
OB R T 5 L, 2000 4EEE D 197 % ¥ — 7 12 2016
EEE DR/ 140 il £ CRAEAS A S e, B, &
DORBIIEEIZ L > THEDEDL S D, Eojd I3 HE
THote, FsE, BEICHANTHEZEEOMP K E L,
DI EDREOBEBIRA IR B L T, BT
EEREI NG ko E LTHERIZ=ZZ 280 F, w3 H
FANT, eanZeIFrX, 9757, PeNg ),
SUNAAF R ELL DlBHIToND, W ERESICE
T, MHEEMEZ 2006 LD 128 ffih: & 2017 4EJE (X 110 ff
WAL TEY, F—FOHEDRRE I 71X 2006
EEMN3SEH 2 DI L T217TEERR 1T EA W &
REDPS, 10 ERTHEERD L TwE 2 ERRD S5
72. EHETH 2006 4 £ 2017 4ERE Ot L BEOBEEIL
IZIFECTHLZDICHR L, FLEEIZS0 DS 64ffie 72D, A
B L RIS ARSI LT B 2 ERHS M E R o T,
(1K - AT
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P08 “SEMH A ' - /VPE ELE 7 1 SRS I T BALHE B Y
AERXE (VAY IR Do &

N A€ R XJE (Callophyllis) 1% 312 ALK EEN 1257
AL, ENTIRIERHREINT WS, LarL, HEERED
SHEILEN TS 70, HOMINTES TR\,

I S LLRTD & JkfE L CRIRIENOHREMHFEEZ1T-o T
W32, ZOWMETEBD b aE FXEEEbN SRS R
HENTWwE, 22 THHEETIE, BRERNEHMICHE SR, 2
NS & HARBEMAMEE O i 217072, f58, Pt
LIZHE LTIk 6 RIS I NG Z oo, TOW, B
HFEICHE SN DIEF YN b A E FF (C. japonica) &
tan/ rYHAERX (C.crispata) 7213C, fi3i%4$ 3%
SDPRO S o7, S, Cosp.1~C.sp.4 &£ LTI
B L ZARHEDW, C.sp. 1 & C.sp. 2 IZRHNDOEEDHLE T
RN,

C.sp. VIFWF NN DA L, KBCE S 15 om, IEK
1.5 cm A4, BEIFAHHIZ SR F 2 38R L, Bkl
M2 < i, Jedmld R %, BN, RELEG, BT
SHRAEL THEIIASMET S, ESH500 um T, £
JEZ 2-3 8, BiEIE 12 BoREM, S & 5, HdERET,
FER - VUSRI RET B,

C.sp. 2 (FHEF PN & ASFREM o 5 24 L, ANITE
4 cm, WERY7 mm Wb, BEEARBLHNZ SOIR F 7z ik BRI
HOHEFE Tl L, Jeimid v, B S 0o iEH,
AT (7, FEEL & DAPEEIZRE L EE 1lem T ITE TR B,
JE & 300 um T, FZlE i 2-3 fE, BlfE I 1-4 g o BRZAE S
575, BGEREAM, BREFICERED ERICBET 5,

S8 X D FEI R BT H B,

(" B s,  BRIERSRIA )

P10 O85A HEK ' - SR FEA - S5 A IR s H
APFERLA: Schottera koreana & Stenogramma lamyi D5

K135 Schottera J@& & N AP 7% )@ (Stenogramma) 1%, A F
JUHAXFY 2 UBHIE L T3, EESIZHAFELEE Z
543 Schottera JED 1 FEE NAY F V@D 1| iz FREL 72,
Schottera J& @ 1 fil%, TIER W AATAR, ZFEEMILTH
HA/ SclRES N, MR oA BICAETL Qni, &
132 2 ROHEEE D 5 NS DEERE 24U, EREBIZ
LawhrlimfchoI»Iic 28T 5, i 12 8o kE
E3SEONBE»PSED, KEICHROBMEEZAEL 5, 4
TR E X SO0 6 o 7z, I & R 3 EcilE s
7= Sc. koreana DFFfE & —3 L, rbcL 85T OEFIIZ, EER
WEFERA] 57— & R— A ICEFRZ LT\ 5 Sc. koreana DRLY| &
99.9-100% —3 L 7=,

NAY 7 Eo 1 i, BRERETSEHOKE30-35m
Mo FLy DItk hREINL, BIZFEY, ROl
TEAZIEDY %, g 12 8O E E 13 ONED>» S5,
FERLFTEIRE O R YL BUIR IC W IS TEIR S L %, rbeL 385 T
DN, FEBSEIET 7 — ¥ X — 2 ICEHFI N T B St
lamyi DECLFN & 100% —FL L 7z, St. lamyi 3= 5B A VEEH
TR S N T, HAEEHLAA TR TOWMETH 3,
St. lamyi \INAY 7 BOMEE & 3D MIEIEL S B\l k
EBEBET- ORI T— & ZHICEEHINEHTH D, fbfE
DM E S ZAYTH -7, BEBEEMTREI NV
Tk, R EEICA»r o TRIAS 52 L &, K ENE
DORIfEEEU X o Tl & TERERIC KB S iz,

("MEK - Nk, CREKR - BE - EE, C EIERYIES)
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P11 “BnAR HER « AR fEE - JIDE s 0 HARR A 534
T Y VB RPN fbT

By VEE (Chorda; 2 v 7HY VER) ICIxBlE4
XTI N TP HAFLTIEZD ) Y ILE (C
asiatica), ¥ a7+ A Y )LE (C. kikonaiensis), 5%V IVE (C.
rigida) @ 3FEIEDIAE L T %, i 6 1F, JLAFREDE
BT B Y IVERO XD M2 A & EIEN S RN: %
ST B 70, HARIIEIRE3T 5t E v > 7R Tk
HEINEVILEB U6 Y ZLEZNRICI Fa vy B 7 coxl
& cox3 BB F D RE A EIERL I % V> 72 43 1 R A W figbr %
fTot, ZOKHE, YLETR22SMMONT Y A4 THERD
5N, —EOHMMWETBEEN RSN, Thabb, AN
W o UM, BARMFICOM T 28 L, HHAD S b,
WEMIC AT 2B LI REL o, —DoonN7Ta 4
TR %7 & T HASHE S & S5 AT PEin e, dLiEE
DIEGHEPHIZ A L T, —H, Y YNLEIR, INET
AR E X OFER O ETOADADBMER I N T\,
AL ERE ERBICH AT 2 2 LRSI, s Dff
12 DR 8% T 2 Ml DA o - X b BEE e
L, FRABRBELRESBAZ S, AENINE
THISNT W X b & RE RIEREEN, LRSI %
DI EDBHL DI T,

(PR - Wifftit)

P13 J538 AW & '« (L A - VL B - I s
P JCE - ORIL R Sy PV EHEY vy O 7B ILBY
% LEAFY BiE-FE0 7 OYEBl - EEshT

a4 X+ R+ D LEAFY (LFY) EET1E, RERED»S
ETERE~ O Z HIH 3 2 5N TCh 5, YD
LFY 53 @R CIREWIC R T 505, > 7, 2
7T EEMM IR TR T 2, v HeX Y Y e a
7D LFY BB TI3ZEINDH— 2% & Uity
G2 HA L, YA O EEATERCHRBT 3, —7H,
Y AFY = a7 D LFY 85 T3 AR E o F A 1B 5
LATGBRZ M U CHABT 5, AHATIEA ML 7 M Tco
LFY BT O EHET 2720, > v P 7ED LFY#
5T CbLFYI D¥BL - e 2 B L 72, > v ¥ 7 ®AIG
BROMA A7 —2I12H iMfiid% v T qRT-PCR %1715 7
FESL, COLFY] 3 HUEAm AR CHEE IS IR L, FRicigR
RO OIENT, EESRE L OB T TELWRRBEZE I N
Too F7, TERBTOIIBYLITE WISH 5 CHER L 72551
GG ONEMIIL T COLFYI D\ 7 F VD Sz, &
512, CBLFYI %A X F X F Ify ZERAR TR I 7 H5R,
ChLFYI % Ify ZEAEOERBMZ MM L e o7, FELEFD
HAEH A COEENHEBIZS v 7 € L ¥ =37 THL
L, FrICHEAEMBE cCoRBlIcB LW =ar tHET 3
2k, MM LFY G123V Al g B oo F8 A il A 1< BY
bo T2 RBT 5,

("R BB, 2 IRRC PR, AIRR B, HIE R
Wi, °HOK - Bt - e sub)

P12 duilr Kis : NER O » SRESI N AL E e 2>
2NY HOHAPPERMIZOWT

FRHEVINGRUKEE v 5 — (R D% B TNEE R
B2 HHE L T\wb, 201446 H 25 HE L 02016 4
7HI13H, REMCHAM TEE, KX EMBI N L
v P THE 91—94 m DHFIED 6 G BOFLERILE 1L
7oo BARIZ, Ao BICENT AMEROM (& 4—7 mm)
Z UM FTEIR D ZEIRTB DA ICHE DS D, Z %) 5 &9
1213 SR E T %, SEIRTEDER L 84 cm 12
EL, ookt DEENALND, FRETIZ
FEECRANDERIRMNIED S %2 D, JEX 660 um IZ#ET 5, Z
OWAEIE 12 Bo R EM (EES—11um) & 2—4)E
DOWEMK (5 X 18—340 um, I 25—420 yum) 26 7% D),
HiRE R, MPIZERTOBRICIEK I, TEMENEH
LWERZ R E, HIENICT TS (tela arachnoidea)
RS v, &N AREEICIEBNET O HETH D
B, o DIEANE D 6, KElgey a2 NY H
Hymenocladiaceae Bl @ 1 fifi Asteromenia peltata (W.R. Taylor)
Huisman et A. Millar (R=¥ 7L Y, #Hfr) LEZoN%,

WAE, Asteromenia J& 21 A. peltata DANIZ 4 FEDSHI S 41T
\» % (Saunders, 2006) 73, AFRIZIHGE W2 L, FEH D%
EPHHE TR W LR EICL Dbl & XFITE %, AL,
RVGEE, KFVE, A v FEOBWHRZ FRIZIAS oL, 7
CTTERFFLADGHEVEH Z DD, KH D630 T
DG E b, W7 SRR IS LT v
DT, SHBEL DEMICEHELRA DL Z EEFHE L T
%,
(37 R

P14 OS5 AT - N 5L - EE T B TR 1 IR TR RE
T 20 ? 18 Scytosiphon sp. NI BT W%

T R U 2 47 5 18 i ld, BRI T CoMERE T &
HERCE o MBS AL Mo s, L Laghs, Bk
B CHEUB T OB AT AN E ORI L TV 2 D2 IR ]
ThH b, WEHYE /Y (Seytosiphon lomentaria) |3 [8) 7 fit
B2, RS T TR MM S OB TS HE AR ET S Z &
DHISNT WS, HREDAHYE/ Vicld s okEfE (ff
lIa~Va) 23&EN 3, AfETIE, AYE/VEITaD, A
PEAGE 21T 9 2 E D3> T 28N (dBE X)) <, B
W DHEATEENEDEEE L T 0»H#EL 2, B
T-OHAFARRRE LT, IMERERAFET 28K E, 8
TRARAFEE T 2R EZ 5N DD, T T TIRIETAIE
RAFET ZRBGICHEH L, BEAEIChERT 210
W8T HhIUDMERE T D7 ) L2 &ths, BE 0 H AT
AT 2 TE DT T H I TR0 s ) L
DAHREZEUIFITTH B, 22T, WELEBFELS 1o
FORUAER L T DNA 2L, Mgk Lot
MIECY1 % PCR IR L 7z, 7k (BT1-%) 108 fll{kD 5 &,
104 {7 2> & 1% Wl 1 77 o0 PERR WAL G 2385 IR S 23, 4
TR D & IZHEBCS D A&, 1R D & 1ZHERC S D 2 AR &
Foo FTOMERFRAVELST L > PCR BRI & e WG A,
B2 PCR BRI RHL U 22 IR E &, B iR s B2 S A ok
ThHLARENEDH B, 2D, ZOFEIL, BT-EMAA
DHLFEEDEEEE L T3 2 EDHFHICIE 4 S e wads, Bpst
BT HRMHARNOB TR, BIoTwsELTDH
Z OB (<37%) ZERRLTWVS,
(b K - Bes)



P15 CErfR i - BRI B - I8 BEAE - BRI - R KA
TRIMIISRITHIE N 547 5 7 S L ORI & %
Kiit

F# 2 )V Codium cylindricum \ZIEFH IR E L D5k L L
THIGN S, BREFNAIRIZZ L, KR CEAED A
e e LB R oo B2 B, TIERALTIIRAME T
ZHINEZHTNS L LB, EHENTEEL ULEL2WY
S L7z, BATIE, 201745 HICAKESmIcEBF LT
W7o IOV S iR CEEE 12122992 cm) Z SR L, 18
HEREZGHIL 72, BEkEAcx 8 HE clcilkL, R
AHFLTWRERD S HICIRIZEAEDHEE L, LrLZ
Db, 10 AEHE T, KEBEm D F A I AR KEICH D B
ELTCROLNT, £z, 12 HICHEB KRG 2T 7255
2%, BE 1 em R OFBIMAERZ B 72, BENEET
I, WHPEF A )L P ER 0894031 g) Z /K (15,
20, 25°C), JeETHZE (10, 30, 50 umol photons m? s),
HEE (FEH 14L:10D, % H 10L:14D) o 8 £&{f-C, PES K7l
ZHWT 28 HifRs#E L, MR EHR (RGR) #FR7z, K
ETHREEZE Z B ERRTR, 3 >0REXETRGR
WCHEBEZBRD 54 (p=0012), 50 umol photons m? s' T
A (1.79£007) TH o7z, Kik%EE Z 79T, RGR
WCEBEARRO S NZ Do (p=0.113) 535, 25°C Tk K
i (1.23£020) Z~ L7, HEZZZ-EETlx, BHEMH
(1.26+0.14) »3%i HZ&E (0.8120.06) IZHRTHEIZ RGR 28
oz (p=0019), 5%, FHMNMEEOEIEZHS I
T 57D, EFROJFEER D D L o 2 BEKORE
PRAICOVTHET 208 H 5,

GRVEXR - oD

PA7 OB i - SEN B - IR TSR RS e R E
7D A raYT o4 bv—h—Dhi%E

¥ NNFEY (Sargassum muticum) \Ze N2 Y HK VY
7 7RHCE T 3 1 EEOKRIGETH D, HIHDADEERZ
Ffo, MR TH D, REZEMEDLH 2 Z LMo N
TED, oI 7 PHAFAL S HIMGBEBE AL &
WIS 2R LB E I NTwb, —f, 29 L4k
HRFE DS EFTN O BN L EFIE 0 & mabic & D
X)W ERERIFL TV AREHAS IR > TR R,

¥ 2 ANFE 7 OEFARRLENB OB E %W
ST B0, KtETIEZOHE—HL L T4 7ayT
A4 P2 —h—DHFEET-o T,

T R CRE I Lk 2 5 2 RNA Z i L, X1
Ry —2 v —I12 &k 5 RNA-seq [T 217> 72, BoN 7
mRNA fit 417> & 2 ~ 6 ikt KAER % & Tefic 51 2 flr i L,
G100 I TFEIZOVWT T I v— %Kit L T~—h—DH
EDHBNC -, 4 PEH (FEdHH U, B, KYEMT,
ST o BREINE 2 AR E R E LT PCR 21T\,
T AR =27 OVESIKENC X D BHEN AR OE WSRO 51
7794 <=ty MZOWTEIRNIZ? 77 X0 Ml z1T
57, ZORER, INFETIC1R2OBETE @ ~5#HEDK
BRH)) 12D WT 3~ 6 DXICEIEFOMER I N, 8 koD
BETHIZETHELE> TV, 42 LD 12 BT IS
W, AT TERE I N S ERIC OV T BRI 2175 78
W, 7T HEROBE SRS Tz, Zofl, Bk s
TRESINMRICOCTHIETZEDTE D, I THE
T5PETH D,

(K - NifEE)
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P16 “tbsd B ' - gk BE - )1 Rl g 0 S
WDBEY; - BEBET IS 31 % )L & 7 =Kl D B
%

S ER IS OBEE TSI IE, 2 DS NS BT
AT LTV, BEIRHEOME R clx, Hvih¥
RS2 2 A/ m? LUFIC T3 2 L CHGABREIE L2 L
5, —HEIEBEHOEEET ORMERIZ Y Ik B LS
TWw3, UL, HGEIRL CTHEETIC R 2B =S
REEICBI T 2 A RIE D e, ARBFRE T, EEG23RIE /=
BINCBTT 20y —FEEEEEAHS 2T 570, =
UL F R TSy - BRBE T IR o i & AR A P
L7,

FEIZRETREY, rMOtBINEARE, SETEREE
VT BT SCUBABKIZE DiTo7, | m MG DITHEME%
FWHSNC B T ORE L, MNOBHEMEREEE, AN
B, v A, AR &AL, HE, KEER
L7,

BB D338 L - RIS M R TE, BRI RATL 2B
v AR ER R 1L 10 R/ m2 TH o> 7, HRIHETIE Y =
I8 {4 25 B 0-20 {44 / m? CHFERHEE 0-5 % DK &, 7 =K
1l {4 %5 O il /m?® CHEBEDLE 0-100 % DUFHAAE L T
7o REEILR TIE 7 =R B 0-36 {4 / m? TG
1% 0-50 % TH o> 7o, FIEKERITIEY = FHEEEE 0-9
R 7 m? TR RIS 132 0 % TH > 7253, INUHEEIL S
130-80 % TH->7, TNEDFERDS, HHIHIZELET &
MG OFAE, FIEKE R TR/ s, REEInE
BB Th B EEL LN,

(" ZHEKPE - EEE, BB

P18 Rt [EZ5 - Vo B — - v it 3 - P EAL ' A AR
WEBF Bk ' KL Agardhiella subulata DVE V3R i D BTG

FL Agardhiella subulata (3 AT H I N TV 2 ETH
%, BRI 7TV EHOME, AL LTl LMD F
S>THIS %L, ARERAEENICBET 2HRICZ L v, A%
TIEABEEMN B2 WIS, SR BRI X 2R T LA
£ L OBIfR, BHEEES X OUKMIIRD2EEIC X 228
DR FHE L 72,

JAAEFRNHIZ, 2016 4E 7 H25 2018 4E 1 H £ T11-> 72, 300
L FE PR % v, A 1000 g 2> 5 #5l% BIG L,
AR IC2RIN, BEEFIC XD HEAEESR (DGR) 28
U7z, IR 72, ZEHEEIE 300 L& X OFH
TEERID 1200 L Km0 /KiE %2 v, SRR E% 0.8 205
125 /L D 8 EBE L L, il & MDA X b FHhili %z
1oz, KRR, N - &SI DFERTAEORL %
37KHE (200 L = A4 KRS, 300 L4 RG, 400 L VYA
FEAKAE) &V, 500 ¢ 2> 6 2% B L, FRRO Tk
WX D EREL 72, AEEME X OEMEEAE T, AKkE
KRR O 3L/ HE L, KERREGAETIZ00 L/ H &
L7, £ ToRBITBELAEET, KRBIOHEZFT—yn
A= X DEHIL 72,

JHAEEENEClE, KR A 25°C DL 1T DGR 28 15% DL I,
WI10°C A FIC 7 2 EDGRIZSB LT e b, &3P
TERWI EPThole, BERETIX, 08 gL TDGR A
238%, 125 ¢/L TDGR 2349% & 70, %% & DGR IZ
FEDOHEDED >Nt KRBT, =Rk
SIS, PUAREARRE X D b AFEEMKC, 2 aufik
XD HEIMEKETH 72 EDTHRE LTHEL SN,
("PEESK - BE « (EARESEPE T, 2 PERFAS, 3 R LKD)
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P19 “EK ZI AR TROD > ZHAPFEL = 27 )E (A
TERZHL=R2T7H) Do &0

L=3x7El, AvEXZHL=27RHCEL, T
FROMINNCEE A & N D HKEEHTH S, ZNnETH
AENOAEFIZAM N T Wi ok23, 201742 H, HHKRE
SEFEBOMINC AT DRI N DT, RS THHE)
W T E LTS L, Ak, WEoA4 7 e7 b s
BT, MINCEBT 2200747 EF LRI ET B,
H A7 e L, JEREWIC X Lemanea fluviatilis \ZHH24 3 % 53,
Lemanea J& D3I O W TIIIENH 3 720, FHORTIZHE
B, RFEELTIIERE, SMaCMEMZEL ZEFRTIZOW
THET 5,

AT A7 e, HARREFEE S RIS TS 30
JCENL, =0, I &, 206 oMJlh 65 5 K
DU 20 ~ 100 m IZAEH L Tz, ERPLAES OB
12X D IKFEDELL < 7o TV BT IC RIB O a3 85 28 L,
R iduU I3 /AINEDRIRDB S ICEF T 204 E % KL
AN > 72, 2017 4 2 A DRI O 4 B HERRFIC 135K 3R
PHCcH Y, 3 HPANCIE, BIEETIEHYE, BiE Lo,
5 HICIINRZ TR E R D, EFTIC X - TiEZ DBRIF
L7, 7 HITIZFIRDOEE D o 35 L Wik 238 E L
B, 10 I A AEEBE IR S UsD 72,

L EHOBE 13K 8.8 ~ 23.6°C, pH7.0 ~ 80, DO 9.0
~ 103 mg/L (DO DMIAEIZ 11 HUEDH) TH -7, Kifk
DL WEFTOAEBRRL, MNORCHr BGIrCIEE D
Vi nZ Do, RHBFZEROMENREZ SNDH, LTI
BOLTRAEROAK L AABER L OBRIEIZED sk -
77,

(WA BN /N LU P i S5 2152)

P21 kil PR - IR AL - R 2 - I Pk
AN~ - B AR 54 KOS ERICRIET
HAE & Rt i

RLEEY o~ R JHIIBRME I ER T 52—, GO TR L
L CHEEZ TR L, BEIREIRO AR IC EE 2R # 2 J L
T3, EAEDIKE LA & 2 R EHADFEIC D\ T
BEEIZE K DA H 203, Y TEFHICOVTIZIFEAL
2\,

AW TIE, HADRFBRICIAS T2 74 RDER
WRIF I KIR E R DME R R HRFERIC L DHAS I L,
AIECE, BERMETRETRELZE 74 A2 6K
7o R 2 7z, KR FERRIZ R 100 pmol photon/m*/s T,
JKiR % 10, 15, 20, 25, 30, 35°C @ 6 BB, i<,
Kk 20°C T, & %1, 5 10, 50, 100, 200, 400 umol
photon/m*s D 7 BFEIC Z N ZNGE L 7o, EBHIRIZ 4 B
T, ARRIIFEFERORERNIC X D FHbE L 72,

HIEH A E#IEX, 10°C 225 20°C 125217 T 0.11 — 0.70%
ABEL, 20°C 225 35°C i2H 1} T 0.06% % T Lz, &
A 15°C 225 25°C ¢, iRk KRB HESE L Rl L <
Wiz, L2 L, %K OWEEO LT LREE X D & 35°C
THAEAL, FEk, EKRTEESITI SN TS, BRI
FOTTEEE DS R X e,

Platt et al. (1980) IZ fit © T 3Rk & 7z i@ F1 % & 13 106.8 pmol
photon/m¥s ¢, Tk D EVILETHDGHEZ R L 72, Al
e, RAGEEOET I L 2GR EFRTH o 7223,
FHEATICEE T2 9 v TR HIC R TR L, B DI b
Koz, 826, FERICHOWEEENLY A F7—ILAD
HEICAEF LW EEbs,

("IRER, P OREERSREAKORIR, i AR BRI SR T)

P20 OSFHT R JIE ws - B 0 - P E Y - IR
TR + P JCHEC - R ST - BT A= - AR =0 -
g KHEBBIHE=S Y Y 7Y A 1000 i
HTLICB T 2HLDE=S Y T 2017 DR

BB =% v 7% 4 b 1000 DELE=F Y v 7iE
2008 fE SR E D, ALMREEE, SRR EE, FREIE T,
PRI S R, RHEATE, BREBREREED 69 A b T
EhiL TWw3, FARREYA OB SO SHNICIHHEL <
BO, BESAZHUE L7 LT, BT L ICHE LKA
JITERRN O T2 SR & i 2 3l L T B,

FEORE, BTlZ~vay 7, EENITIE7TI 2, TH
ERBETIEAT A, M TIErsa XY FXE s, Ja¥
VeV, YUVSIEIREBRSNED, EEOT7 VIR
AR L T, 74, BEoMEELDHIIZMTDEED
ot 1) EFECRHIFELRACBEIR N, vav
T DEEE R BV IXIRATICIR S 1T\ iz, 2) BE)IITIE,
7 7 A BEED A T RASE DALY 2011 4E0 & 984 LR o,
2014 FEITIFIEEL, ZOBIZEIEL Twizv, 3) FHTIE,
IKAFEND A2 X ARSI L T 7z, 4) Pripix 44 b
BRUFTIHE 7 a RDES NS, KAMND 7 1 X Hsj
PL, YIFXEIZOWERE L o Tz, 5) HETIEH
AR Y ORI H & 37228, 2015 4FICKE WA LAY X
DPEENT—EBOKRABETIINLTED, HFH P XDERY
Honr, 6) W FiFcHL=EEBEYA o7 b7 X
VEIIWAR L2, S gicm L -EERETIEAEED B
nr,

("JER - BE - M, CREOR - g, P ZEK - B ABE,
CHAHEARRE, M KEE, CHEREER - BT - HEEERLE, T KRR,
SEE RN, YAk - Ak, 0 HOARE SRR A A

P22 “Fr KM - KT BEARHER - fe By SGRE - ik B 7
Ay R A IRBR I DB ZE bz Hig L T

“PED 7 H AL T 2N, O7 ) —EHEEE A
Btk R BN TR L (TR E RS S THUE
RERET ), @BENL 72 X 5 7 & JIUH L 723 1 % it e
i S CEEIC T T L, RAIkERZERCLT BT
HERIF T2 THEETRRE, OZ#@) TESoN TV S,
PR ORHNS  BEESLM2EHTE 2 REAERmIc L,
BTN T BELE T 2RI U 2EHIRkD 6
Nz, LoL, REAEFEFFIIHECINTES T, £
FOBRBRIIRT L T 5720, EOHRIZEIC X > TARL
ETHD, VARXAEWREROEHICHEN>TWE, 2T,
Wk R O i E b2 HiE L <, MERicfiE LT
U A ADEREAET 2 iEE & 7 h 2 OG- BB O
EERLZHREL 2, ATFRKREFEICE VT, 201648 H
I E A T2 7 LEF R 2B TERL L 72 3 Babe ol -
fFZ24T, KE2mb»S 2mET2mEBICEN L,
TixHEA 1A, AEYOMELEEZHTEL 2, ZOME
DK ik 18°C « - ¥ HH £ 750-1,250 Lux (/K% 6 m), @ 7K ik
16°C « EHgIE B 750-2,500 Lux (/K 2-6 m), Q)J/KiE 14°C -
YR 250-1,250 Lux (K€ 6-10 m) DS THRLEEA + 7
FHOEEVRD o Nz, FAEREEZILIZ, 2017 4F8 ~ 11
HIZRIFZ B O THETANDA b ZVEONEDLD %L
2 X 9T T RERKRICIE U CHEEL M58, 4 b7y
DREND %, WTERIIEHEIEICHIF L 27 A Al 215
7z,

(RBF M)



P23 AT B '+ L4 M 2 - 17 TE3%° - S SO - Off
Hi— - S - R ESHURRGYS ) ESSUR
281 B WY LT 7 A RGO

Wi/ BT, BmEREEICERLTY LT 7 X DORKRER
DR ZBRL TV 5, 22T, AWHMETIEEHN RO
et 2 HIIZ, 2016 4F 12 H2 5 1 4ER, BIRFE o K EE 10-
20 m TEX T 2 AMHEOBIFE, N Ak, AE%EE, &
A4 X EOBFMIZLZREE L 72, F, MEH KB - )
BRiBhzIC & 2 BEE~NORE L TR, FAEOE, FEIRED
HER (wetvm?) 134 HE R 37ke), 12 Ho R/ (23
kg) T, EFFEHIZ3 kg (wet), 05kg (dry) /m?TH -7,
BEVE DRI 1259 33.7ha T, B%E 60% D HEER D IR EHS
605 ton (wet), 101 ton (dry) Td o7z, FEMAEEE (wet) X
5-6 ADsie K (115-125¢) <, 1 A3/ (39 g) TH o7z,
EEBEEIZ 12-2 HH350 A /m?2 BL [T, 3-11 H A% 25-40 A& /m?
THhoto, HER L ERIZ 3-6 HAMEK (52-61 cm & 23-28 cm/
&) T, 11-12 B2/ (33-32cm & 21-14em/ K) THo 7=,
EEARDNELD 1%, SR 2T L 72 KEER O ZETUIERKX (1
mf), EEEUERX ImfMesSmf) 2H0 CHERE
RS 7z, 2016 4F 12 HOYIRD S 4 A% (2017 424 A)
WA BT D & S BOERDFEH L7z, MERTBOEEIC
ko T, HRIWRE WA OERE T LRI E N 2w T
EDIRB I NI,

("7 By, 2 PR, CIF U 42, RESERIS A BT
ZE0T, ° KPERSRE AR KEL)

P25 Ol HEERE' - RoRE AR ' - RPR 7 - R KA ' s gl
AN =37 B B8 2 7 4 €2 DI &R

1B KRB E LCHIS NS 7 h T 7 3BT &
LTHREPZH L T3, RO A X % 72 9 O HEREM
HoEE2HWE LT, MENEZ -y BILEPRO K
A2 ~ 4 m L CTEPAE R O BURE £ AR F R, 2016
Fo6 Ho o6 H 1 [0 SCUBA KL, &K & RKERDOHE
ZATH) L LT, FMET HICERE L 2@ 2 7 T ek ok
Bl 2T > 72, THEZIE, 2016 4F 12 DI, 208
EL, 201743 Hick A2 E 386.8+1125cm £ o7z, 20D
[, e ARTER1F 2016 4F 10 HICi Ml 5.723.1 cm %271 L 7228,
BEOHEIZL D EHIZIZ 03206 cm FTHA L7z, ZotE
1213 %  DIREDMTE B L ED AT - 7203, 208, HA
L, 2017 4F 2 HDRARIER L 42213 em TH > 72, 2017 4E5
HIZIE TR C ORI - P U, 87 72 1A A 2332
SN, TOMAEEDEEIZ 2017 £ 8 HD 32+1.8cm,
KIERIZ 201747 HD 19410 cm 23 KT, BEIC X B0
MPHFELD RS, LrbFELL, EoRRPHAELHD S
g, 11 HIcZRPoEEk L, 2018 4 1 AICHER T
SRR IS L D o o K TEIE S R,
TAD, L7Y%Fo=, YL, NTA 7 ET, —HIFE

AP UE WA HETRBE 2R L 72, &k, ENT
&, EEMEEIEAEL, 2HH SEBEHERL, 1 EEIIR

TR,

(" BORGIFER < IS, 2 AR IkE R )
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P24 VK WEEG ' BRSO - AR TEREC - AR B
WREEPEY S b 7 A DR LA

73 b7 AN, HIEND S IRAHRIC T TR AT %
R TED L ETH DD, HEHROFEEEICY D
LS IZZ OB E > T WS, EOY I 5 /4
IR O b DICHR, EEE L, BB - HEER & 0%
HEPSRLE 2 LB oNT w5, Lo LIKEDE[INZE(L
REBFLEEOWTIEARENTH 3,

Z ZTARBIE T, WEEY I b7 FORHNEEE
BHS 22T 22 L2 HMIC20154E 11 Ad 5 JHE %2 A L
7oo VRS VEIERIC T 25 cm Mt % 6 ATREE L, PN
T27 377 AOMEEEREZH TIJIEL, Kide s —
1k D 15 SRk CIREE A G L 72,

20152016 FETUZ, 11 H25 7 H £ THAADHEZR I N,
Biz4 HDBE =7 ToaEalt 28, HREEF3IAPRKLE Z
D 23emTh o7, LEEVWER S NEITORER, KK
96°C (1 H), Heii40.1°C (7 H), FEH25°CThH -7 DIC
KU, EEDHER I N - EPTTIE, &€ 10.7°C (1 H),
B 46.4°C (10 H), ¥ 25°CTHh - 72, FilcEH DHER
XNAh o LEHTTIE 6 A~ 10 H DR EIREE A 40°C DL D
WD 72, BB DR, TR SRR 2 7 — 23
ERETHL WA D EEZ o, £F LMHEITE ko
7HEOREIREDE VI, EEHEZZ 0T 20, 50
e ECHEIC R DR H 2L 5D EEZ s,
ZDF, HREICE T 3 ETHOBEMICOWTHLWET 3,
(" (FR) rhREBREEI T2 v & —, 2%, KDTEEREIK, B
ORGSR

P26 iTitk Fbk - REH KA 2% 2 A4 4 2RI L 7= 5bE
VU EEHE A E DB

B OBEIsE I T IE 7 = /N AR H O B HE 23 ORI
HEEDMET L6 o T35, MR IR MR
INBLEMIREE & U CEEL T %, BEMNREA: oG IIc B¢
ZIERIZEGNEIE (7 2EhEn L) OEHLET OBRICHIET
b5, MERILEIEOME A\ C\nizds, AFJECl, #Efiy
vaekERL LTS ET 22X 2 A9 5 4 DA
ZRRET L 72, 2015 ~ 2017 4RI, =R U iR ok
HE (BE8) TR~ OKZE 11 m) @ 4 K58 (2,6,
8, 11 m, RETXY) TILX ) AHHA L EREEEY O HE
AEEREZET 10 To 72, X2 AV A4 L7 =I3KEE?2
~6m THEE, MECEEETH->7, HiR (G150 1#)
Tl o 7R EmERIL, TITKE 15°C, HESMF 12 h 112 h,
e T I BT 21.0 ~ 27.5 umol m? s ¢ PESI 51 % i\
6 EMT o7z, Z DFESR, Hath o K 14 FASHBIL
oo TOIHIBLARTTA ) OHBE (= s 2
B BEOLEL (T73%), ¥avPavr /) (381%), 4%
2 (373%), ¥4 3 Fu (373%) 3T IUR AT, KKEFEHED
FRHREEOE 10 ~ 12 T ARELR L, KETINICAS LA ¥ A
L2 awPawy ) )IFKES~1 mTEHWHETEZRL 7,
REEEgE TR oy TEIZHEEL o b8, RS o Hl
5137 h ARTE, KRB THKEINTI mOEBRD XY
7)) MMEITTIET AR ERAS AR L 72, X575 LR
TRMEHER A R G T TS aagtEnnd n,
BICX BMERNLEE LL, NIRBD X ) AT A 12 F]
TH5, HL, HBHYOREOSHLHLH D, EEEZ T 5,
(CHREORE R - D)
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P27 ficith By '+ BRI 5 - A A - L > -
i SPRF B - T .2 0 W - B T
WP TR - N SR BRI A A BEECRARIASE & SO
LI 70D

SRR T A A R EEEBOWA P AR X o TR
WZH D, PERIREO - ICIZEERoN EXHETH S, Z
2T, UAAERZHOR EEMALE B L 2B
WY FHATYS, OIECDHIT, 7H X BRSO TR %
HETE 2 KMEELZHHL 72, @Z0%EL2HVCENS
FEHLOD 7 h X % EHE L, Mo RS & i L ORBNE
BEWS I L7, QEWNEOhD S =k E ST 2EY,
ZNFNOHIRH D o KRR E CEA REA 2 EK L, §
B XM 2 S, SN2 EHTRAFEICEWLTY
~ 12 HICHHIAWE Y 2 28 2 T L 72655, 10 H 2080
I RSB L D b KRB L Zzoicf LT 11 A
AR 2 W R 013 9 DSRIML L, 12 3 o #E5iBH
ATHIERE 2T A RICAER L 72, @E S k54 - ik
2w W TREHRTO 12— R v 2 [Al#E0 4 26 % 925 L
72o OETHNOWE & HFT, AREEEZ Yot
T2 & BB 28 U 22 R5 9, RERREN & b HIEDS 15
%R L 72, ©F MR 2 ZEMN»rORMIMEET 2 7
DB & IR DT RS2 6 202 L, 2017 457
HEOEEEZBG L 72, BE BEGEICELTROM
AEfTHo> T3, AFFEDO—IE, SCEREEE, dili<y ~
P A T AP IR FE DG % 2\ TH L 72,

(" B, 28 Y =y 7, 3SiM24, ¢ B RE,  BREFRY,
° H 5K FC)

P29 “85 R (&2 HAR BB - T AL - fAR K-
Pl At - EEE AThE Y - B R L IR I
2B 37 7 A KBRS 1758 & i 10 2 Bk

A ARTED IR 1Z, Wl T DR S B 2 B8 % S 7
T, L»L, ZhEcoay 7HEEMEEEZ SR E L%
MG, MBI BEn 7 AR IS 810 23815
RO DL E > TED, JFFTL L TORFBIR
DML DRI XN s T I Rd o T, AR T,
HFRIIZIE 7 7 A AR OB TR E NS 720, K
SEEEI D 7 7 A A ARBRIS T W E IR A S TR IR D 6
i &, SEME L U TR o s LT TR FE O 3 1
MCTHREZITT o7, T/, WEETFOOEERHEZ RS-0 8
mx8m HEX L, HF#HINE=YY 7 %{T>oCTw% 4m
x 30 m KAFAERNTOHREZRTo 7, MEL T 7 AER
725 DNA ZHfiHi L, MIG-seq 12 Xk - C—#F34 R (SNP)
2RI LT 2T 7, 52023 v I 6Bt 627
D SNP &R E U BRI OSSR, THTIE 2 km #f
N7HHE T O BBITLD R S e dr o 7228, INREEETIE 1
km BN O &P CRARI A3 D & 4, AR o s 1
RHIFBENT WD Z EIRI NI, HIEXKICET 28 1%
WofRE» 6, WETOIHIEEMIZ 2m TTRETHD,
SERARBUE AR EEDS 1 ~ 2 m CHERIFOfEES 51
7oo KAGRERIC B 287 O L 5 m T TR
T, mE27Tm THo, YkL IR T, WEET DI
BETIC VB T T7 7 A EEHEIIE S L Cw» 5 L
23N,

("PRAGK - BE -, 2 (BR) v bR, Uk - B

P28 OB Al ' - = IR - B MAKE - R KA BERTL
W7 DXL 12 35 1 2 RLEE H 7 % Y >3 4 DRI
ESBNOX RS 7

BEFHIEREGFXE X)) o4 (AX /2 VHZ Y v
B EL, BEDETRAKREZ RN Tw»3, AR,
BB L LD S HA TP = v =7 LIRS %
MU, DEERIINSE, (MZ2Y) ICL TR, BTkt
AN AR v, FEEH G, AREIERT 255X
VEMHLAE I B\ T, 2017 4F 4 H 12 22 BEVE (K% 4m) 12 5%
L E T 572130, EiEEHA 10 ~50 k7 v & LIk
FL, EREMRLEFAR, 4 HIZ2RK 76 cm, HEESS
¢ T, FAREIZ6HIZo I em, MEEIZT HIZ 133 g THRA
thot, 20, 11H (e/h19cm) FTHALLH, 12
HICHOEEDR LBR SN, BEIZ4H20/ 6N, 7
~ 8 HIZ 90% DEAR DI AR L Tz, A 0 &
B, IS H, okl 7 Biceikolall B b
&, RKPFERIZOH»SBML, 11 HIZS0% M EE o
7o T~10 BlCld=kh v I v NFORBNHYL, 208
L DI DR DD D—H EHBH L 70T, AR
HBETEYYF INY, TUINF, Z¥¥AL, Ivary
TANX I Z T S HECEMIENRE o R, 2nFhol
R 2 DNEIC, 0055 ¢/ H - fEfkHE g, 0035 g/ H - {E{kE
g, 0033 g/ H - ffkE g, 0013 ¢/ H - fi{KE ¢ B X 0 0.006
o H - liffkE g & o7, AMITHRRO XL D 5 BB
BOLTHEELZ KAEFRO—>TH Y, FHELTIE, 76
BEHIEFEAE L TR \nds, FICHEED BRI L T
B0, BURTIZETFE MR CTHEL W,

("HEGEER - Bt - IDFHEE, P AR - RELENE)

P30 “Cong WANG - Shingo Akita + Boryuan Chen + Kazuma
Machida - Kenta Kawata + Yuhi Hayakawa + Syunro Yamano *
Tatsuya Yamasaki « Jiaming Liu + Daisuke Fujita : Community
structure and seasonal variation of intertidal benthic
macroalgae and herbivores at Banda

The seasonal variation of intertidal community structure including
dominant macroalgal species and herbivore densities were investigated
at Banda, Tateyama Bay, Chiba Prefecture, Japan (N34°58'34.08"
E139°46'8.28"). Five sampling transects with different slopes, including
one concrete pavement and two gently and two steep slopes of bedrock
were established in the intertidal zone of the study area. Each line
was monitored on the spring tide day every month in 2017. A total
of 47 species of macroalgae (6 species in Ulvophyceae, 17 species
in Phaeophyceae and 24 species in Rhodophyceae) were identified.
Distribution of the macroalgal species number varied among the
lines, following the pattern: gentle line > steep line > pavement. In
the vertical distribution, the low-tide zone had the highest in species
richness, which were predominantly Phaeophyceae, and followed by
mid-tide zone. Seasonally, species number followed the pattern: spring
> winter > summer > autumn. Rhodophyceaen species were the most
abundant in all seasons, followed by phacophyceaen and ulvophyceaen
species. Sargassum fusiforme and S. thunbergii were considered as the
dominated species in all seasons. In the intertidal zone, seven species
of herbivores were identified; Lunella coreensis, Nerita albicilla and
Omphalius pfeifferi were dominated. The density of all herbivores was
highest in the gentle slope and followed by steep slope. In concrete
pavement, because of the tramping and small contact area, the density
of all herbivores was the lowest.

(Laboratory of Applied Phycology, Marine Life Science, Tokyo
University of Marine Science and Technology)



P31 “ffJE I $—7  EARRLHAEG R 7 =K,
WD B & AR & DBIRIZOWT

BRERHANBRRREICE TS TEGEY a v, OREICHET
5728, BERBE OMERF - FEAEMRN E S sy =g, HiEEE
OB & BFROZP 2N S LR & OBR%E
Wt L 72,

TIARIL A3 2000 412 fT o 72 TG - KEER ~ v 7HH,
EERED T, 2017 4ED 6-10 HI HAHFL R DK 2.5, 5,
10 m |2 & %51 870 M I K L, AR AR &2 eI D BRI L 72,

Z DFER, 2000 4E LT 2017 SED VT NI 70 M LA IS
B 7oy = 2N EREO PRI, X545
XU IDBETEL 943 gm® (MRS 184) N 345 g/
m? ([ 75), AAasFhHH705%% 124 g m?* ([H 61)
KO 1Tgm? ([F77), as AN I%%55¢ m? (H
42) 71y m? (Jd 70), $HF K% 632¢ m> (JA 153)
K464 ¢/ m* ([A203) THotz, &LT7HF 72132017 4
DH 1M EICHELL, FHBHERD 290 g m> TH - 7,
—J7, ECHFEO T BTFRI, 2000 412 986.4 o/ m* (HiB
Mok 471) TH o= DD3, 2017 41 12554 g/ m* ([F] 601)
EHML 72, 26 OIRAEEY) L IEHEEO B % A
SN LA, BELLFILIT I LORICOAEE
(p<001) ZEADPERIMED SN, N5, X¥LTY
X7 = D4 BIRBL D EAL S ENL R DO 4B (A L 7 mTEg ik
DRI NIz,

(" BARTRSAHT = 2, 5 AR e fi )

P33 B #— " - Ml B 7 1 2000 4E, 2017 SEDEARRH
AWHRFIZ BT 2 2R Y 87 7D

BHRBEAANHRRICBITS TEGEY a vy, OFREICHET
%728, 2000 4E & 2017 SEDLAELE T v 57 T HO LB RN
% g L 7z,

AR AHY 2000 IS T o 7o TG - KEEER~ v 7,
L FEIBED T, 2017 4E D 6-10 H Iz /K25, 5, 10m 2 dH
55 870 HufiiciiKk L, AR ¥ Y FHEE VI RELL
77,

ZOFER 2017 EFETIE BEOSLEA R Y AT T EN
WL, 2odbaLrer (MHEHEE349), 73 A€
([F348), *vv=rE7 ([F180), wx¥7 5 ([ 150), /
aXyEes ([A147), Yawvxr (A115), F»E2 (H
106) @ 7 fA% 100 H1A5 DL Bz B L, 2000 4EFHA 12 Y
B S B34 22, 3.0, 3.0, 83, 2.3, 14, 29 f5IC8ML 7=,
BN R D = X ¥ 7 F10%, RHIC/KEE 10m o B R
D144 BFIZHIM L 7z, 6-49 HIRUITIIR L 7c A VE I 2 ED S
i B 2000 41 FE A B R BS M L 72, —5, 2000 4R 12
3K THISICHIIL 2y < F B 7 RUANFE 7 IFHEB
M sSES A U 7z, A0 HBIHL R &K & O ERDFIHTO
FER, 2 XY U IPMELLHERE (p<001) RIEOMFRZ
R 7o ML T 2017 4E 12 1F 2000 412 XK 10 m
DX Y LTV Xy =D EHAED 99 25 47T IZHA L 72,
INS, XY LTT XY ZDORIEIMEIK L 72 LTI,
RAZTIDECAM LI EBFEZ s,

(" BARGOS SRR, ° SARTR R = 2= 0F)
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P32 )5t - BRI -
T HHCEF D S DRI K

WA HAHEG R D5 1

BARRORNEANREICE T2 Sy a v, OREICHET
57280, EGOBRG EEZPREL /-,

2017 4E 4, 5 HICHEARBRHAMNRICH 5 11 Ol « S
WA E, 21 HISB I oV TRE 29 4 D EE b & R iR
VFofiPH, A R, (RARGREING L T AN HOSE
EHROE 10 R O BEI ZE B Z o 72,

ZORER, BEEHIE TRV, 1A T, Ths, »%6
1, T2 le vy 23 14 HIZETH - 72, BEBET DY TH 2 7=
Wideid 7z &, Mo 720 2314 M, T2 D S v 237 sk
THote, Z¥T7 B A B1THEH T, Z
DI b OEFHAY T Z 72, 239, TEb S v, A58
WHhTHotz, ZHUTRLT v Al A3 1 HE, Tk
Sty A TH o, Fo, MEBIGLIALO S 13
DEVYT FTHDOKE SRODENEFR AT, 2 v THESIE,
TAHRY, YATI7A5ED TEbL R, 3% 4% 12, 18 Hl
JeTHE % o, BREE DIRANCRE S BHIE R KSR S
ot wav 78, LRI R S 1z,

XZLTH X T Al 5320 sk, Mo 7z
B Tchot, —F, YL, TV TITERVOININY
DIIBIE T4\ D354 14, 12 RO 8 s, ThE 2 72, 2384
7, 8 N 12 #15%, Tlo 7oy 3K 4 9, T RN 3HIETH > 7,

LoD 26, JEE, HRBEHABNETIE, BREEY
EXZLTVF Y EFEBWMAL, FFY IEELZE T
DN NT DEEIIDSIE Z 7 WREME DS 2 St
(" BARTR EHT = 2, * ARSI i )

P34 )1l 2" - Bl AR AN R OIS
F % EE OB RE R & DOBIfRICOWT

HREHAARICEB T2 HEEEYa v, ORTICET
570, FUREAHRRE OMREBEIL -,

HRREAHY 2000 FF 12 T o 72 Tl - KEHEE~ v 7#H,
EERRD T, 2017 D 6-10 I HARMHA F DIKE 2.5, 5,
10 m 128 %51 870 M ik L, Wiz L D BRI 2 & &
B2, At S o Fude 5 28 5 m OHiIPHIC IR L 7 fadE
DOFE L RSB L 7,

CDOFER, AT LN D 56.6% 143 B 492 Hi T E
17719 RO fEPHH L2, 2055, =84 (KBNS
$346), ¥ 27ty ([H285), 73+ (H124), 1
74 ([F63), 74+ (Fe1), 7477 (H39), rus
A4 ([33) DTFRETH AR T T ANV ED XNV
([F] 48) 2330 Hupildl ECHEL 72, 4o fEHO MBS &
Ry OB RE EOBRENFBOFOLR, A HVERY
Y 27 FaOHEHE & ORICHE (p<001) RIEDBRDS
BN, £, ANNVEROT S ¥ FIBHBL 728
YU SHOMAENRT 2720, 2o O MBI & &
DRy Y7 SO EE-SOERRIN 2 AT & 2,
ANNVIATIERATITIIRVOAYVEZ EAE (p<005), v
SHYFITETAET EARE (p<001) RIEDORHRLRED
SN, IS, FUF T IEOMIC k> TIHET 2
IZF2EDYH 2 ARG RIR S N,

" AR O, AR 2 )
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P35 O s - S R
[V 7= Rl 2 R it D BH SR

72207 )DY v BRI

R E NS 7707 /7 )I3BHELTHHINTVS
23, BWYNEADREE 2o T3, ZOfRGHEELTY v
7RISR T WS, ¥ 2 EERITY IR, A
R BB TREICIR IS EET IZLEBH LD, 7707
J ) DR EESERIHESIE N T W R, 77137 7 VIk%
HBFECBIR R D & IHIV R 2 FEE S IR L 2 50, AT
TR I & ) KB OENFE %2 FFIAIC T8 LTy &
TEHEERGE L7, T/, FRIL N Y v 7 4 gk
SN L 72, MRHE, BREEO BB S Nk E A L 72,
kIR, A2 27 v L AELL 2 wofHICE L T
M2 < U 7l &2 v 2o, K 15-30°C, ik o K& &
40-500 pum, SEEHITRIR OTRINIE 0-8 mL O T Z L ZF
BLEMEBGEL, BERBRE T o, B TR, HHL
R OEREREENOWMEEZF R L, EIROBREEIS%
HM L7z, 2y 7L, BACRELAZ25LY V2
WK 2 WIS K L THT o 72, HEKICTERE T Y 7 Lk
YUBETKFZF RV LERML, Y I7HNOEZEEY VD
TR % 20 gmol/L & 2 pmol/L IS FHHE L 72, 72 W[4 1 i 8
EAHE L, HEAREEZHE L 72, G EOE, Kk
20°C, FHERF DK Z X 40-125 pm, WK 4 mL O 15
FHECEWAETER, HYBEOBEEERL, % OEED
B St & v 7 BRIk, HERRIZ67% TH
o7z, DLEOBRFEHR KD, B LY v 7 ApERE o e
DRI NI,

(AR - BE - B, EEK - febie)

P37 ClLifs SEW - BEH KA B HER - ER R
R UR T FH AR IS B B HERERER B O T v 7 YR
DMl

FREEDST > 72 T v 7 i 3 DO WF RSB LT BET 5,
HIERE TR RSP B L, MEPEEFN W5, [HE
THED—DICHEEA D 238 2 03, FEHEIRFHYRN] D I ) o FLpE
RS L 2B, REFZE T, AP A5 E o IHif
12120 100 m2 [X % 3% 1F, 201445 H~201544 HicH
1 R oMEZ2IRE (75 m? 3SECENAE, 25 m* iz A7 LA
NTRERI L) L, Ty 7R %, kXL 2
TULANBRERICBITAHEIZ, ZnFNn, Y14 (0~
48) % £ 23 (0~6.1) %, 14E#HI1262 (15~114) % &
85 (0.7 ~170) %, 24E#1253 (04~166) % £ 68 (0.3
~234) % T, AEAEZROoNL»oN, WEIZTHES
HOBRERTEL o7, £H, STFHEOBRERED TR
W ORIBEICIZE ST, 2016 4F 6 H F CHIME IR HS A4
SN=D, T~8HICABMIE T L, 1 ~3HICT AR
AR, BIVEHBEMRAL, 3~6HICIE7 70 )R
%mbtomw$4ﬁ®@ifiﬁ@XE&xﬁv4ﬂﬁ
ERIZZNZIUER (V4 m?> x4 51) 2R CGEBRL, 2017
FE4ADBEIISBEXRO ~HBoEHmcEABEL 72, WX
@@%ﬁu%n%nmwﬁsﬁ(%@)u%ﬁm@%/
m?, 427151 fffk / m2, 2017 455 Hiz1Z 128792 {4 / m?,
853670 ik / m* &7 b, EROVHEMEEBUIIEM L 7223
—JET VI DNEIE L G ATICIRIE A EFTRIMAD L hr o
2o BHERE L ZZEMTIZ S HUBEOWEEDSHIHEZ Enl - 7=
B, BELLDoLESIT T~ AZBRERIER2 TE - 72,

(" HEPER - E - O, S LK PE B AR SR T - 50 E)

P36 AT BEOKES ' - el B— ' - B 102 7 - SR HERLS - AT

JiliEE: 3l RS IURFE

R O b BB IS BT A EE oI B, EAENM
B2 RERERERIOERLLEZ BN E LT, o
B« AR D SR IR W PGH RS & Ll L, SR PRE M & L
L 72, RIFZETIE, BELREHONRAE L TRIEAY T
F 720 (BFEW, EHEE), tun/ e bW, 50NN
¥ Agardhiella subulata % i\ > 72, SREH IR X NO>-N B
& OVNH4-N 13 5-200 M, PO.-P 1% 2-50 uM D 5 B, KiR
1 5-35°C O 7 BEREICERAE L, SREE 2N L 72 K b
TEMRZ TR EL T, WEMBOMRELZD S UL EREH
720 ORESEINCEEZH B L 72, ZORE, 22747
132 B L B IT NH-N & PO,-P DWLIGHFE (3 55 K O L
72DIZXF L, NOs-N TIXEIRETHIZEAERINL o7
2D 5, NHeN ZERMICRINT 25 26T 2 2 L2098
BInlt, emrn/ b Y L A subulata TlE NOs-N &
NH.-N (E 5 TR IGEEE IR L 72 DI L ¢, POsP I
R b BRI TSR RN 2 I D338 & iz,
BRI, x/71/0i2ﬁ$k§umkauwc
25 20°CIZE =7 R0 5 N7z DITR L T, NHe-N TIZH
W —rn@Boonarol, £7-, 3FfEE HITPO-P I
ﬁmmikmwwm@ﬁ%rbto

(" PR, 2 PR - B - th PR T, ALK - i)

P38 CIris Ann Borlongan' + Gregory N. Nishihara® - Satoshi
Shimada® « Ryuta Terada' : Assessment of photosynthetic
performance in the two life history stages of Alaria crassifolia
(Laminariales, Phaeophyceae)

The study presents the photosynthetic characteristics of the macroscopic

sporophyte (SPO) and microscopic gametophyte (GAM) stages of the
brown alga Alaria crassifolia from Hokkaido, Japan, as determined by
examining their photosynthetic responses over a range of temperature
and irradiance using dissolved oxygen and chlorophyll fluorescence
measurements. Net photosynthetic rates of SPO were consistently higher
than those of GAM across temperature gradients and irradiance levels.
Photosynthesis—irradiance (P—E) curves at 8°C, 16°C and 20°C revealed
similar initial slopes (a = 0.4-0.9) on the two life-history stages, but higher
compensation (E, = 47 pmol photons m™> s7!) and saturation irradiances
(Ex = 53-103 pmol photons m~2 s7!) for SPO than for GAM (E, = 0-7
umol photons m=? s~!; E; = 7-10 umol photons m~2 s™'). Both stages
exhibited chronic photoinhibition, as shown by the failure of recovery
in their maximum quantum yields (F,/F,,) following low (6 h, 200 umol
photons m™2 s71) and high light stress (1000 pmol photons m~ s7!), with
greater possibility of photodamage at low temperature. GAM were less
sensitive to low temperatures than SPO, given their relatively stable gross
photosynthesis (GP) and Fv/Fm response. Nevertheless, temperature optima
for photosynthesis of both stages coincide with each other at 16-23°C,
suggesting their similar temperature adaptation and possible overlapping
occurrences in the site. This species is also likely to suffer from thermal
inhibition as both GP rates and F,/F,, decreased above 24°C.
(" United Graduate School of Agricultural Sciences, Kagoshima University,
2 Institute for East China Sea Research, Organization for Marine Science
and Technology, Nagasaki University, > Faculty of Core Research, Natural
Science Division, Ochanomizu University)



P39 “A1l] 3 ' - Gregory N. Nishihara® « Jijff ¢ '« FpHH A :
FLEEA 2 ) DN AT 508 L iREEDBE

7 32/ V) Gracilaria vermiculophylla 1%, HAZ GHHT S 7D
AT, HRIERFEICAEE T 508 EEER T A ) AP I —1 v R
SBALTED, SHIROEML N2 BELT 2 i CHER
NTW3, EOWMEICLD, HAREAS 2 VIEEBEMICILH
REMHAEDNTBY L 723 on, BIHCBAL 2o
HADONTu &4 7ThHsIEDBHSLIZENTVE, 2T
A7ECl, ALHARPE & HARERE DS 206 iR
BB L i L, B OMEZHO»ICT 522 E2HNE
L7,

BN G A E AR & BV S TR sk 2 v, e
200 pumol photons m? s 12 81} % 7Kl 8 ~ 40°C (4°C [l 9 &)
DRSEE HGREE & WENGHE 2 e r VR IR R v —Iic X Dl
E LT, F7, KIS, 16, 28°C I EB 1T % & 0~ 1000 gmol
photons m? s (9 5&f4) DIEABGEEE b FIRRICHIE L 72, 512,
Kl 8 ~40°C (2°C[Hbd 17 &) D K& FINFE (Fv/Fm) %
COVAZEF 7 an 7 4 Va0t (PAM) HESTHIE L 72, £/
PAM % f\»C, S 200, 1000 gmol photons m? s, 7Kiik 8, 20,
28°C ZflA GO 7 6 Sk %z 6 INEIREE L, FERE I
% Dpsip BlU‘ Fv/Fm ’E{EUH/‘E L f:o

F a7 ) OROCEBGRE, PEIGEE, K&K OOGRICKE
LCZL, BV L i U CAGERE 1308 A O I 18
L TwRHEHIMER L, £, MERMEDEAEHDERIC
B bR MEA SRS 1, SR N Tk & b Fv/Fm
DIV S N, Z2NFNFEHIOBEIIE)E L 7 i %2 73R L,
JE VL & Phi U AL 2 1 R)A WIS ICEIG L Tw» b 2
EDIRBR I T,

("B - K, PRK By iR, K - BE - EE)

P41 ©Shahlizah Binti Sahul Hamid"? + Masataka Wakayama"
? + Yujin Ashino' + Rie Kadowaki' + Tomoyoshi Soga'* - Masaru
Tomita"? : Comparison of northern Japan seaweed metabolites

Metabolomics enable to understand the metabolite components
as snapshot system biology of an organism. Seaweed is unique
organism compared to terrestrial plant. However, only little is
known about the comprehensive metabolites variation among
species such as free amino acids, organic acids and sugars. Here,
we evaluated and quantitated the water-soluble metabolites in
red, brown and green seaweed collected from Sea of Japan, near
Shonai coastal area in Yamagata and Pacific Ocean, near Muroran
in Hokkaido, Japan. All of the analyses were performed by LC-
MS and CE-MS. Two extraction methods were compared, with and
without chloroform to extract the metabolites from the seaweeds.
The principal component analysis showed that the metabolites
components was clustered based on the taxonomy group among the
species of the seaweed. Compared with the factor of species, the
differences of two extraction methods were limited. The hierarchical
clustering also showed the species classification based on primary
component of each taxonomy, such as trehalose and glutamate in
red seaweed, sucrose and glucose in green seaweed, while mannitol
and arabitol in brown seaweed. Consequently, this study provides
us a useful finding for the seaweed species characterization based
on specify metabolites component.

(" Institute for Advanced Biosciences, Keio University, 2 Systems
Biology Program, Graduate School of Media and Governance, Keio
University)
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P40 “/)\E 73 '+ Gregory N. Nishihara®« =% % *- F¢HH A '
YRSV 7 € A 2 81 2 OGS PEIC 3 500 &R EE
DIE

A7 X7 BRI RS o/ NIIINZA S S L, HAR
IZEWTHIEY? S M E £ CATHPHR I L TW»
5, AEICEWTIE, AVERIROT7PAATER Y L F
YABATERZIZONT, HEERITHT 2R EDINE
ZHEBETAZEZHNE L,

TA AT 'R ZIZERERME N, FrfusTERS
V3RS IR KT /NI CEREE L 72, KR 16°C e BT 5
Y& 0 ~ 1000 ymol photons m? s & TDHEA ML % o7
NAGFEH L v —IC X D E L, JeABOGIER 2 /ER L 72,
¥ 7=, i 100 ymol photons m? s |2 E 1) % /Kl 8 ~ 36°C %
TOMICABOREE & WFRGHEE b FBICHIE L, $EA R
Rz, HiZ, K8 ~36°C ¥ TOREKBTINE (FJ/F,)
Z2OVAER 7 aa 7 4 LaEHEE (PAM) 12 X D lE L 72,
HYCIHED A 2R T 2 72012, 596 & 56 (50, 1000
pumol photons m? s!), KR & EilL (12, 24°C) ZfAEHE
7z 4 %ﬁ:“(%@ﬁﬁ?l&'}? (@PSII) @%%H%H/‘Jﬁgﬂﬁ & ’ Z o)fﬁ
DIGENEIZ X O F/F, 23S 2 %283 L7,

2 FEDYEA AR IZEOLR TR L, REABOEE X 26
~30CERERETZINRYDDT 772K L1, £, F/
F, DAt 12°CHIETE— 27 L D), IRED BB ITHE VK
YU T, Qponld, 2 FEIHICRBHIAHE 2D L 72,
TAATERZIZEWTIE, BB FUF, 235558 - (KR
DEMEEROCTYWEE CRE L kdrot, FyAuhvE
A2 BWTIE, BEHEGRD FJ/F, D565 chliE L 7223,
A ClRiE £ CRE L 2o 7,

(HEAK - B - i, °RK - Biy FifEe, CHEK - K)

P42 “Rii3EA A - Hh BT 0 7 S O 7Y OEEIINT 5 KB
EAE

¥ 7 2 2 7' Dictyota dichotoma \ZALHFE D> & i £ ©
HARSENZIA S 04 L TR D, IR % X2 2850
WRED—>Th %, HWHEEHYICL28EX, 7TIP/V%
EH% L DIGEEIZ E > THWNARBETH Y, IHERERED
BT EIC X 2 RPN O FETEDA C ATS 11T
%, ZDO—HT, 7IYIYEHOME» S, HEFEORH4
PEMAMOTIAE & W) TBRENIGE DT I EBHS 7%
27z, MIZEDHT AL O A IZMEEEIc k> Tz 6N
TV TThHhH, AR TIIEEEREZHETS Z LIk
D, GSESHTEREHEOIEMACICE 2 5 2% R I BEE S
5 ERHME L TERZITo 2,

FTR7 I TYREEKRDS, H—REE RICIERIC e
L7$hiEs E I 5oL, 2hFholER - ZEgto
Biez@ZE L7z, I 612, PEEctliuAARZ ANEEDE
EREOLUEL, HEmsz1iT-o7%,

WRZ LIC 250 LRk DWW L EER2Z T Twi
WIERDERER RG22 &, Ez & AR E»
ERREZRLIZDIIHL, THATRIZEAEEENRON
hrolz, 61T, UiUuAARZ ANTEEERIE, BEL2ZITT
WO L IZIFFAFEOLRER LR L, EREOEEL T
&, EEDBRS B FER CInFE R R BB R s ik 2
ETHY, AERTIREEICL > THFEI N AHEEERE LM
FEHAEDOBRICOWTEERFT .,

(FiK - B)
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P43 “REA B - AL SOR ! - BRER BUED Y - SR ALY - e
D THA—DAFEMTE > 7 RARDEE TSRS I 10 1 T

KAFWED LD EHDED, HEAKHXDOHEE I D
1, LW & BB L, HA—0LfEEz2HE-
T/, L2 L, 1962 fEICH s HHEE i E I D 72 0, KH
X C DRSNS EME R % b o TIREB 2l 2 72,

KFEWED 52 I L, »OTHEO—RAEFETH >
eV KHX OB ZEA 2 2 &2 HNIZ, K20 41
KRHEXSZH - @ o L LTS N7, fHoEEio—
DL LT, BEHET ZRHES DI LEOEUNEICE T 3L E
PRGN D B, ZDOFTICI, HEDIL Y DNFER L
AL DA £ U OIS EREE D> & DHMTHRE T BN
L L b TN T3,

EHEOEMA T P 2 — VU TFTo@E) TH 5, [TEIv] 1
H, EB ORI Tz D e, ZomiEEzE b
tEoMbtt s, [727KE] 8 H, BIcziLd, 7%
B, [k &A)9H, WrszsE L, Al bhA
BEeryzHute 2T s, [ECET] 10H, &Y
xR TREIcREH 1, FRLAZME EREEE DX
ZHRICETS, [MED] 12 H, TERARTEE M
Nz ciE s, BERD] 1~2H, HEOEERNEZ
WL, HEOMARY 2179, [ek&E] 4~5H, #E
DUNER, BT Rz, Znbidic, BEDE
FEDAKALT 2 11 Hp 5 3 Hico T, S i oK -
|5 Sy o A
(" REECIEERTREIEAN BB DS S L2, P KK
T, R - B - )

P45 [l IG5 - 85K S I s 2 - A g 2 -
T SR>« P B2 - P L 2 - N — A - ATl TR
NBRP #:5i 55 4 WO B

FaFAnNA4FY Y —27uY =7 b (NBRP) HHTIE,
A 7V A LY ARG S N5 EEEOINEE -« fR17 - H{it
ZIT5 T3, WEAERS £ 00 NBRP MBS 3 Hllc B \W»T, [
WIZ BT 288 Y Y — A DER L RIS 0%l R
RO EEA LR HFSEIRFENOBIT B TN T E L, £, 7
J NERTRRSR E TOVEYIRROIRFS, SCHR, B - AL
TN G 5 b RN I HE A, WEAEJE 3B KRS D 1,582 kR
Zoyis, PSEGR B 90 WUTEL 72,

SAERED 513 U F o 72 NBRP B 4 oM, sk
B C & 2 [EZBRBIMTZLT (I ik 28, o HBERE T H 2 phH
KA KRB EER DS ER S N, FREE 18 ' 56 i 564 & 1,060
i 4,859 #k & D L1k 22 BHR AR D LRI L Rl 2 4T > T
2, T, DS b, HEARMRARER ARG R T
DNy 77y TR EI > T\ 5, HIEDO NBRP B Y —
AZADFHIERICHENF 72358 L LT, 1) X =)= 2 — Al
D) HIFL—F—TF b L —=v 7V a— 2l 3)MEAKE
T O EMTEImSESE - 725 4 A b A —E —d YouTube
BB, ) B =L R=YDFTHA v NOBITHEZITH>TE,
AFEFETIE, NBRP S 4 WOIEHICOWTHATE L L
HIZ, U E 72 o T B RS R R 0 ik R SRR~ o
WDHLD FA, Z L CEEY V=225 =—XI2o0nT
L,

(" ENZBRBERETERT, * R RENIESR 2, GRS KA PR
Jibe)

P44 /NhE BEE - BRI O RBEICHE T 3 RN
DIFHEEEA

IR ELPGIRIC I T 2RISR, BB B & 472
APHEENTVD, ARIZEBEROMRZ O EKTH D,
TS ELA (300 B 0 BT R HE PR - BRI A AR I E S s b
DEHERS NS,

T EAEEAE, BRI O et SR T AR 12 & - THHYA 30 1%
PlcBEI N b DT, BRIEHY LS AR IS vk,
AL 30 SR S, ZOWERIZIEAE 1M, R4 N, 1B
115, fIM 145 TH 7, ERIZIEIRUBMNINTED, @R
SR (M), R, 4, REH, BREEAHEIN TV, §F
LR IS N TR, FERDOFRLER NI 36 4~ 38 1
L, SREEHLEAHMTL 2 B - =, SN, BMARL7Z &R 5
DIFEERREN & U TS LT v,

FBEARD I IR 36 4F (1903 4F) I FHTREI N2 F23E
FNT B0, FRELREIMAOREITTH D, EARICIZEAL T
MEHINTWDE, ZDZ L, MAPBEL LD THEBD)IA LTI
K LTOEEKEDDH S Z L2 BH L CniEEs, BHliEpr
DIEREDEEICHDb LTV I L 2EbLY 5,

ESEEBUERTIC X 2 ARIEAROBIME - DO IEIG 24 RIS E D, H
AR 28 ARICEIE S M7z, BRI O S B R TR S sl BRI IC
1%, YRR I N T BEMOHBEIIRIILTED, ZoHEC
XiuE, WO Pb 7 R 50 M 0, BEAERY DEALE I
FZD) bt RBEGEN TSNS,

TG 2ERAM TH D, Hb o 2 WFJEE O EEA LR O R
2 EARHL R DL 0D, HAROBEEARHINORMZ R TERE L
T, SHRLEREPET 2B H 2 LEZ NS,

(Fg R AR A )

P46 “T-2E &3 V7 - shhL ]t e AR 20 B K.
AR AN P SERE - L B — 0 - AET MRER s R
Hiz R E L7 RNA 7 4 )L 2 DREGRIIEESR

RSP & O, HARRSLIcE W THIE R

ETHY, ZOMBEEDOWEICNTIMEIN »oTb
NTEk, LLINET, WAOREHTHZ T A LA

DFLEPCEIRICB T 2HEBIZIZEALHBIN TV a5
Too TR, WHREZEE R LT AN bR
WA NADHEIET 2 2 LS IR DDOHD, 74
VADPKLEEPIBEEIBE L T A AR E L o, %
T, ALEE &S WIRE 2R B2 7R LT KR D
MR Z RRIC, JEL b o RNA 7 A L 2 2R B 7 A B
RNA %52 L L7z RNA 7 A VA DR ZFT- 7, 6 DL
LD 5 AR RNA ORI 21T\, 2FHOWBE, AT
& / Y (Seytosiphon lomentaria) ). (X ¥ 4 2 F 1 (Ectocarpus
siliculosus), # L CHLETH B2 < VN7 < / Y (Pyropia
suborbiculata) 7> & AR RNA ORISR L7z, > —4F v~
AERTOFER, FrcAhAY® /2 U561, RISHYIA VAL
L THI & 41 % Virgaviridae %° Endornaviridae \ZJ& 3 % 7 4 )V
A EMFAEZ R TR ZNZ RSN, T OREIER
ROWHRZETL LT 5 RNA VA VADHIEZRRT 5D D
Th b,

(" FPERTIEBRSEMERE, * R KA EREE, R R R
BRI A 7 A, RBTEERE WS NOKEE, O e R SEHLI
e v v —, O HIERAEMERER)
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[ LT PR G 35 Haplozoon D —FRD /32 NS

BIAE 2000 FELL BRI S N 2 BRI D 9 B, B X Z 140
FRIZZEMETH 2, WERZIRICO D, WHFEEEHEEY (7
TTRIE A= AATVEH, AR YRE) o
WieEr SUREEYBZDHTH 5,

KWFFETHLY EF % Haplozoon J& @ i [t 12 32 12 BR FEZ
MMsr 7 3hABoWENE ICEFDT %, trophocyte -
gonocyte * sporocyte D 3 D DR & K 5 1%, gAY
2RO 2L L, WEBEEEOTTH O L T RS
Th b, AEOWIFEIE 20 LWL SITbILT W55, B
HFEIZIZEAEVBRETERE>rOREINZDDOT, HAE
ZEURTVENREDL S OWREFZ23FEE S bTLTH
%, AR TIRAREE RO S 1-2 m ICAEE T 2EOR
TS EREL 728 73 3 A Nicomache sp. D> 5156 417z
Haplozoon ®—FfEIZE] L T, SSU rDNA IZHE-D REHEE H
K OO TEMER - SEM - TEM 12 X % FEfll A I ReisE #1715 72,

FE, R & 80-230 um Z E DR & 1-2 5D 5K % gonocyte
& sporocyte DI HMDMAIE, ZBDINEFARLT V7 4 TA<
/NED & 7 2 R s MM S, 0 T R O FE R B
K OBEAfR & DfE EoiE w7 Sk &, AKffi% Haplozoon
DA LR & 5w L 7z,

(AR A, 7 ARK - EIBSHERRS, Ak - BB - 42 )

P49 L #z - S w2 - YT fEhfE e RS RIS B E
S D> & $REE U 72 AP B 3 Madanidinium J& O 2 i
fRic oW

BERESREEBEMOME (30-50 m) OWEFHNZE 3,
Sk RAEEREEREPERLTED, L2bZ20% R
Kadiiflich s Z EHHL 72, ZOOMRETIEZFN
5 AU O S FAEIITE % e T\ B, ARHFSE C IR BT
JETHE & L T AR X L7 Madanidinium loirii & AN 235
PLTWw 3 2EoR#EE (HG307 - HG377) 122w, JiZfE
2EE X O RAEBLS > & P EEIISE % G L 72,

HG307 - HG377 B X O M. loirii 13\ >4 b F45 12 <l
HELIZMIE T, RloIckERE-STE D, Lo/
WRECTHERIL Tz, MY A 213 HG377 3Mhod 2 fE X D
K&E Do to, FRIINZEEARIIC1Z 3 R THLLL TWL7223,
M. loirii DFIAHH DS 7T H % DIk L HG307 & HG377 T
Z oM ThH o7, E£7, BIEMIZHG3TT TAKTH > 773,
fh 2 fETIE 5 MTH > 72, SSU rDNA (2 KD TR Hfehr
T, HG307 & X N HG377 & & R T M. loirii £ 7 L —
Fafli 2 LR &g,

DLk, HG307 - HG377 \& M. loirii \IZ TEHEMI 12 & FRL L <
BY, FRMANICLEFENRINTLE I E»H
Madanidinium JEI\ZHIETXETH Y, —JF, BENIZIZA W
IKXBITEZ T EDSWTNOLHETH 2 & fbam L 72,
(AEK - - Y, 2 EIREKR -, ALK - B - 4R
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P48 RN f&E - KRR MR - BIE B A i
Dinophysis fortii DY SERkATHERE 3 5 385 F ORI & R AFEE

i 82 O Dinophysis spp. (X, 7V 7 bz ki & 35 3%
HiR 2 MU IS — RIS R 2 IEERAARBIR VA 6 T
%, Sefit9e D> & D. acuminata DFUNERE X B EERAR Tk
INTV5 S5 ODERFBELETVPMEINTED, 0L
MALIEIE N7 b s 70 7 R - R 5 = v B E
EEVFA 7RICE ST 0D, AfZETIE, E&ETH 5 D.
fortii ® RNAseq fffT 21T\, WIERIACIRRET 2 L5260
2EL74Yv-2uu74) (PP-chla) EGHRETIL
R/ AR (TP) AR, ek (PS) BIMEE 2R L,
Z D2 BN T 5 & & b ICFHBEO RN 21T - 72,

fER, HHT 2EARROEEEEFD I B, 20 {ETD
B, D. acuminata & [AREICET A4 ZIRICKH>TWB I &
WD THER S Nz, YA 7RIS Z FFD PP - chl a 4
G TR, BREE Y T SV, B E 2NN o
B2 OBETFOHREINTED, 512, TP ABRKD
BT, RYVFo o vROEFL DD, FRDSNEEE
Fi oM E T OFRB R E L Z LRSS Lo
2o TS DFERD S, D. fortii TIEAPEIBIC X > TH 72
WERL7GEETFZ X DEAL, EL T HAICH S 2
EDMER I N,

(" thJesKHE, 2JAMSTEC)

P50 OHiA Ffik | - A Ok ? - PEHEEE R Nostoc commune (4
>797%) ORI Y 2 RIZRTET B UBLIEE - ¥~
237 E DR

538 Nostoc commune (£ 37 2 77) (13 FEREEICHEIG LT

BO, BERRIIEA ZHifdosMilic, ffast% i (EPS) % 32
oy kT i~ b 2 RAEHET S, A7 75 Dan
——IEFEHEATEAREITHY, EPS B LU, HARE
DHMEAN~NDFRNC LD, JEF ISR ORI EZ R T, £/
2 FEEH D EIMHEINE, <4 2 ZR) VT 2 /B (MAA)
EAX RS vEMIEIMC BT S Ik D, KR T
AN K B HEGD S Ml E T 5, filaste FY 2 R
WIKIEMEY v 0D 6 FIPL EREHDBKA LAY V8T
B (WspA) BSIFFEL, MAAB XUV A X + 2 2 v 2t~
FY 7 RAIEREFFL T 5,

B EEREE T CUE, TOELHEIMR O RS X D IE e R
(ROS) R T B EEZ 515, ROSIZXBMELA R L A
DI, A—=28=FF > FF4 AL 5 —+F (SOD) R A
8 7 —X 7 EOyilE{LEEFR 2N Z, DNA-binding protein from
starved cells (Dps) 3B % £ Z Z 5 TWw 5, K% T3,
A7 55D 4B RD S 2 FEOMNINEN Dps #2—F§
2B 2 HEEL I L 72, 2 OF5H, Dps O—XHEEIC X
WITN B IEFITE OHAEES R S e, BBEA L REHET
BT 3 dps BIET-OFBUCIE, BLA N L AIEEETICH
RTCRELEFHIIR SN Aok,

("BIRTR - N4 A - (L2 - BN A, 2Rk - B .
HKks A5 L)
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P51 “rpit - BEH S0 ' - 2P (S E] 7 - i R 2 - JF b ek
JEE ¥ ¢ - PR 35 ° : ZE%E | Cephaleuros (A X VEFRL 7
A i) O R & HBEINSrAR

A 2 LERT A Y ERID Cephaleuros 13, B H I HfEIALE
BoEED 757 7@ TICEF L, BERD 2w =—%2TEK
$ 5, MFC 178 1 2H, HATIE S FAAIS T 570,
DT R T DN FIIR S T w 5, KIFE T,
Cephaleuros WD 255 BATR 2 BH & 222§ % 728, 1% 18S rRNA
BB ORI 2 R 21T > 72, S, F4ds
HfE L 7- HAREERRICBOE AR S e hEFED b 0 %2 & T BERI
DT = MA TN EIT 72, ZORE, HARIZHMT S
C. japonicus \Z R MEZ RN L7z, —7, BOHEERFETH %
C.virescens 13% %%z R L, HAEDOHRER T 7V HFED
B ZznZFin s L — F2 L R Ll 73547
EL7%, £7, BEoOMZEGPRE - & A FEOKI R HM:
ZnL7o, HAREROEEIZOWTHAS E, C.virescens Tl
M INTI AR I7PH AP 2HTHLIDIZL, C.
Jjaponicus TIXEEDY 7Y NRXFPL YA XERTIRE L > T
Wiz, BLED XSz, R ETo/ s L — F &SRR
TR & ORI TR R I L, 55, HulMESm 32
DTEIZHE H L T Cephaleuros O 255 BER ZHH 6 2212 L T
ESMEN
(" ToErped - RPFZEE, AR RBRER TS, I,
CTEERLEL O RER - BE - BE)

P53 ©Handung Nuryadi' « Philipus Uli Basa Hutabarat' + Nguyen
Xuan Hoa' + Toshiaki Teruya® « Shoichiro Suda’ : Polyphasic study
of macroscopic colony-forming cyanobacteria that are related to
produce bioactive secondary metabolites from Okinawan coasts

Many pharmaceutical industries have been paying attention to marine
cyanobacteria, due to their ability to produce promising potential
pharmaceutical compounds. Dolastatin 10, symplostatin 1, largazole,
and other compounds with biomedical properties have been successfully
extracted from certain cyanobacteria species. Recently, polyphasic
studies based on morphological characters, genetic and other properties
have appeared as a fundamental framework for modern cyanobacteria
classification. In this study, we investigated the diversity of macroscopic
colony-forming cyanobacteria specimens for phylogenetic analyses.
24 sequences from previous cyanobacterial studies in Okinawa were
also included in comprehensive phylogenetic analyses to examine
cyanobacteria diversity in Okinawan waters. Phylogenetic inference
showed that macroscopic-colony forming cyanobacteria in Okinawa
coastal regions are very dispersed among several cyanobacteria genera,
including Moorea, Okeania, Caldora and Leptolyngbya. The position
of three undescribed taxa is still unknown, but based on morphological
characteristics they belonged to Oscillatoriales. Interestingly, one of
specimens sample that was identified as Moorea buillonii based on an
identical 16S rRNA sequence with the type specimen has a different cell
size (14 x 2 pm) than in the species description (24 x 5 ym). This study
provides new information about the diversity of macroscopic colony-
forming cyanobacteria from Okinawa’s coastal region, and these are
candidates to be bioactive secondary metabolite producers.

('Grad. Sc. Eng. Sci., Univ. Ryukyus, * Fac. Edu. Univ. Ryukyus, * Fac.
Sci. Univ. Ryukyus)

P52 OKK 21 - AR 8] BERIOESEE DNA 7 £ VR L1
4 Wi B PIEBUR DNA 7 £ )L A D B RbT

Wi 5 1%, ¥EEEEE Chaetoceros tenuissimus & % 31T JE Gy
TEIANAENRIC L, BRMNGEEGHEL ML TE
oo ZOFEICKY, ARBRETIANZELT, FI5kbD
BUR—A$4 DNA 7 4 )L A (CtenDNAV), 75 ONZHI 9 kb D
84— A8 RNA ™ 4 )L A (CtenRNAV) DIEELHH & 2612 X
NTE7, 72T EOETIE, CtenDNAV IZIEGE L TWw 5 4
T74 P AVA (BRIR ssDNA, 0.7-12kb) OFEEDHE D
ICENTWE, EZAD, TNETITHNEL - ARREERGEY
A NARRFDORICIE, R R BR37 ) MG Z R
DA T A WV AKRRAT (SS12-23V) DFEDMER I N TV 5,
SS12-23V D4 /7 L% 3242nt D DNA L HEESI N, D7l
% 3 D ? Open Reading Frame (ORF) % &t Z & MfER S 17,
MRS D 5, 220 ORF OHEREIZ A TH > 72238, %D
1 213 DNA B[R C°h % & PRIz, Z L TSSI12-23V
DM L PRI NS 7 3 BEIE, EHE DB DNA,
7 5 ONZEEAI D ssDNA ™7 £ )V ZA DEBIEESE & o % 7B I
LW I eI, Mz zns oMl % Hv»
72 RMENTTIX, SS12-23V I FEHID ssDNA 7 A )L A D6 1%
ML ZBHmIANATH B EHEZE I N, PHEFHEICLD
WA e IS BB O h 2 & 1%, SS12-23V I [ 7¢ Al
Y AV 2RI S Cw b, 2ol s, H
REE T ICB VT, HEEARTOMICIZM S 2 DBIR H
250 L Bbit, IEEEICE ) 5 A RE o BfE % AL
X570, 5%, SS12-23V DM 72 MR 1 o W TN %
WD DB 5,

(EER AR, 2 KBRS - KT

P54 “HnH I - PUAK SRl B e HE R -
B2 - )N MRS - Al #i—EB ' ¢ Prochlorococcus ik 7
2754 A MDGRHE 7 aa 7 4 VoG

NWPED BRI B\ TlE, Y oS ILiE A e = 8 5
LTkEh, Ihoo—-XfigEETHLTuT4 AL, E
IWENIHT D, suan 7 4 VENEEOME N CPEHHIC
#3222 EDHS T % (Kashiyama, Yokoyama et al.,
2012), X 512, 785 4 A b B Prochlorococcus % ffi £ L
7=BR12 1%, Prochlorococcus \ZFf By e VM7 un 7
1t VZEYEZVEIO CPE ISR $ 2 2 & 235 TiF%e T
St (UAK2017), koTC, YEZAR BT 4 LD
Y DS, MWEEKBREOD L AL =%y bV —7 28
T 270D E L CHHTE 2 @ENH 5, A%
T, EETIR T o Sl DR (AR 138 B, i
27-30 F£) ICB W TREAKRZFEIERAK L, SEEORRKI
XL TR | C Prochlorococcus spp. Z ML, 20°C DFESE
re-HREREE L2 &2 A, a7 a7 4 X OMIHD
mOoNl, Ins7ur4 AbEA78FrETY —
2 X b il U, Prochlorococcus % & U 7- B #=EM 2 E
B, Ssicznzhng TR ziEo s, INnET
IZ MZDO003 # (Paraphysomonas sp.), MZD007 ¥k (Cafeteria
sp.), MZDO008 ¥k (Mallomonas-like sequence) ® 3 % i D 7' 1
T4 A FDMERTE 2, ¥ 72, Paraphysomonas sp. MZD003
#k & Prochlorococcus D B3 H NV F ¥ — DR Y % X
Ly MELTT7® b v THliti L, HPLC TEBETH 2 &
ot lh, AEZEDOYEZLVECPEHENSHE 1,
Paraphysomonas 12 X % CPE fR#tDSRE I 17z,

("HRFFTOR, CKPEBEME -tk C ZEKYR)



P55 3 A% - 2B 5] - R - PR SECR - RN SEA
Ak - PR 30 L o T A NERI O LIcEET S
Trentepohlia odorata (A 3 VERL, 74 Vi) DR - o
HoAImE e

Qe 7DTNEAMIGTIETTE3 -0y I hUnN
Betula pendula DI T, RtglcEHE L TEBIT DA S
VEHEEMEGE L 7o, AROBARBIZIRD 2 WIE DD H
2R RIREET, M TERE 15 30 pm, R 15 35 pm DER
TEE I L L Twad, MlEEXEL, 6 umIET 5 2
ELHD, MOOEIMEEZ RO, £, BMIEIPPI I
CHRER->TwE, KikTlx, FERERIcRS Nz TH
R WO WTIIER TE R o703, WL AT IS,
Trentepohlia odorata (A 3 V&Rl 74 VEM) EHEL %,
A, CNETICTY T, 3—mvR, TP T7REH
REHTHRE SN T2, KHEOHEERZER L, 18S rRNA
BETZHOCTOTRRENT 21T o 726508, g ichksd
LY THNAIVELR—DI L —FEBE L7, ¥ F7AN
A I LE (014 FEEESTHE) b, THEXL DRI N
72\ 2 & T Trentepohlia sp. £ L T > TE 705, us 70
BEE FBRIC T odorata £ 5 D03% B LEEZ 5ND, Fo,
MH IR ERICB O THR(ELWEETH 5 2 LRI
Nz, THZ SO0 TIE, FBHY R HEAYE L v b DB
P MA RO D GO TR 2 HED TV E 72,

(8B REE E S, T e - SREPFEE, C BE -
EL7/ M IV N 7 = SIS TN =5 NER U - 1))

P57 “fejif IR - A Bl e 2O SRR - RS K
Parietichytrium J& (7 ¥V ¥ F 2 78) OBEMHZELOMIHIZ
1V 7= et

SEY VI 2 FTHRMEEICERT 2EMMAEYTH Y, A
IR RANIET B, SEARMIENE R &2 AT 5
i oA THEHINTED, ICH2 S HEOS
2RI TS, LaLAads, FHAMIS#HIHI
b DIFME, 72720, AR EEbE AR ELTTIE
Vo F a7 Bo—ficB T, BEORRICHENS EEXND
PF 7RSSR EINTE Y, GHAET) MY
BEZHNTW5, T/, WEEDHAEFYSH 41 RRET
&, Y7Ly RADEBNZET % Parietichytrium sp. \I2EWT,
B O BHRE DS L 72 RABIC 72 o 72 IR, HEEMINE &9
L DMl LR T 2Rk S 5 L3k, RBlSERED &
RO “HESR I N L, F7o, A4S T
DFBENT T THN, BEHMBIEZ 2 REOMETZ NS DF
BRI 2 2 LR &S0, W X Y o2 Lss
TSN E2WRE L, AR T, STl TR
feIZhi % 17\, PR CRRRER o i % FfER 3 % & 3k,
TR D% X D ikd 5720 DDEEZIT> 72, Z LT
DAPI IZ & % DNA #etta % L Zzffiffldz 7 e —4% 4 b X bV —
ko THOML T, KiEEZAT—Y D DNA R, flldy A X
DRI DO VTHETL 72,

(" HEEK - Bt - BAARKE, THEA - Hid=2—vbf, WM
K- #T)
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P56 BTl B ok B Il R - AR BE—EEC  #E
HDTFEE RS

KRS 7 IS B VLT 201244 225 20174 12 H £ ©
WCHBLL 7ol B s D WG 95, BH LE, B
D 2 HE DRIGD & AR L 7o > 7OV % A E SRS CRlgs L
72

2012 4E £ 2013 4E DA T2 B0 R L 722 &
ZRELID (HARBYERH 38 MIRE), 2017FEFTO
79 6 EDFHTLLT D 28 8 1< K 5 60 Fl DL OB % fEA L
7z 5 Anabaenopsis, Anathece, Aphanizomenon, Aphanocapsa,
Chroococcus, Coelosphaerium, Cuspidothrix, Cyanodictyon,
Cyanogranis, Cylindrospermopsis, Dolichospermum, Eucapsis,
Geitlerinema, Limnococcus, Limnothrix, Merismopedia,
Planktothrix,

Pseudanabaena, Radiocystis, Raphidiopsis, Romeria,

Microcystis, Pannus, Planktolyngbya,
Snowella, Sphaerospermopsis, Spirulina, Woronichinia,
WRFEHFICEBEIDICHZELR T A a3 4 L,
Anabaenopsis, Dolichospermum, Microcystis 4% J& @ 14 f 23 &
EL T, LHLZOHD 7 A 2 DR/ TR
[ 72 o 7z, Dolichosperum, Microcystis, Sphaerospermopsis 7
E X 7H A 69 H, Cuspidothrix issatschenkoi X 6 H 7> & 12
H, Aphanizomenon gracile |3 11 H 7 & B E5 HE I HBL L
7o ¥ 72 Anathece, Aphanocapsa, Merismopedia, Planktothrix,
Pseudanabaena, Woronichinia 75 E 13 IZITEER S 7=,

(' ESZRA R AERE e RS, ° BT ZEAT)

P58 “fiiil Bk ' - B S - RIR REL - Al Hi BB
Paracercomonas sp. KMOO002 #k D7 ) 37 57V PRifictE
9 S IEBIZAL

HAEREYTH 5 MMEHEOMIIC I, JSCEREBEETDH
27007 4 VRKREICERAINSG, Torun7 1 )Vid,
JEHEAEHIC X D iRl et 2 R T —HEBE 2 JEE X
AW EEET S Obtaith), EFEOVRICE LT, Ml
Bt 7074 2 D% CH, H#EEICL 2 AL R
i 5720, 7an 7 4 L% 132 17%-cyclopheophorbide
enols (CPE#i) (cfUFf 217\, Jemlkz L Tw3 2k
BavoTER, LarL, figlh7ar 4 2 o4t amni
Fgecik, fHAEYME O FU LoEEBERPERINS 7
O, MAPHEHETH > %, KT, T, WA ES
DFHE LM ALEE D 7= D s & B U 7z, Paracercomonas sp.
KMO002 #k (N2 79 7Hfifekk) zHw<, > 7/ 377
7 (Synechococcus elongates PCC7942) ZfH & L 7= R85k
(77 X779 THiEk) 2L 7, RIZ, KMO002 #k
DHBBIET RN 2B v, 27 /73750 PRtk &Ik
JBERANT TV THBERE D 7 v 27 ) 7 b — L@
ATz, AN T THIgRICIE, SEGE % R
THIEERECA— 7 7 P —HHOBETORKAED R
DD SN, MERICEIT2EEY Y —ADENRE Tw»
AR E Z Sile, —H, ¥ 7 /N7 T THIBRTI,
IEHMBEE R EICX 2 A P L RAIBE T 2 8B TOREED
EADHER I N,

(IR IOR, 2 ENZRRAEIAE, IR
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P59 Eff Al - FHE LS : T B Kapelodinium )5 1
(IR S NI GERA D BHIREE & R

e 7R W G 8 Kapelodinium J& 12 13 0€ )@ SRl K. vestifici
DADTE L, YLD Katodinium glaucum & L CTilF IS
XNTE, AR TIE, 2016 4F 8 H I mMEEn 5, [F4E
10 HICHBGE IR & D 8 gk % & & Kapelodinium JE& 4
TR MR SR 2 B L, YR BEMEE, SEM, TEM T
BEfs< 21T > 72, £72, HPLC 2K EE R aEMIR % 9
¥ 2EEbic, BHEEEB L OEREKa — F DNA i
DEEF & ERA D RIIIAIE % HEE U 72, Ml 568 <,
R 153-224 pm (V39184 pm), B IZHINE N /712008 L
T, WERMKIZERE EZIZY RV IRTH -7, SEM TIZ
HERE ISR B S N, WETHICR S BHERES X v v
THRHEEZTZIK L Tz, TEM T, EERIZ3ESF 5 2
A FPLEFEEOEOEHEOBKHEL ) 4 Feaak, 4
oI BEIN Lo, HPLCTIZ 19- 7> u ¥ 72
¥4 v F v (19-AF) [CHEBT 2 E— 723, ik
P I R e Y Ty iR S o 7, fE
Tk 3 — FDNA IZHE-D K R TIE, 2 BRIZHRFEREZ TEK
L T K. vestifici & Wfik#f & 7 o 72, ZEkk{A 2 — F 1DNA (25t
DL R TIX, N7 b #E Chrysochromulina J& -~ DD
N, 19-AF ¥ 4 7 TH 3 h L =7 RO IERE & 13HEREA S
Nixlpoio, K ovestifici £ T 2 &, FREIZEERARZ K <
P Thl, MKED 16-57 um & A OR#HE L D K S
vV, ARIFEDRGEMRIZERT T 2 2 & 2  MEREET L CRIBE L,
LEDL EHERF S N CTn 3,

(Hmk- 770y y—)

P61 © K& & - #k B2 M PE 8% k% Botrydiopsis
callosa Trenkwalder DJBRE & LGB

P ki Botrydiopsis JE IR D HIEICIA S 0AE L T 5 2
EDVHILGNTWS, KEOOBEIZA WICEMLTED,
Wl F-DIWE % &0 7 R IRBRICED BBk 2 v 72 as
WIETH B, B. callosa |% Trenkwalder (1975) 43, RiF 1)L
5 oo 43 & Fiff & U CREER L 72, 4 [nl i3 R R A R b
D o i L 725580 (4941 KK, 4973 8k) DIBRE L &k
TGERE X O rbel IR DFEFIZ O WTHE T 3,

RIS, BOY oA I A, £k 45 - 30 um, FERE
PRI ORI (R C TE I B PR 2 o THENTE, Ml
WSR2 R 2, HENTE O ERME O R X 1349 6-10 pm, #H\>
I, FERMEONMNCE L 7 4 FBZ I N3 BERET
B EARMEIC 2 5, HIIOEED 5 pm DFFOIERRAIZ 2 12,
B L DITEIERIINT 2, KRE R U 2l d 356k R 23
AL LR -4 pm &7 %, MENICE D o724 L v Pt
DR % 1 - 5HA T, MBI E VI TRV, RE
EEBINEL, 3-6umicahEIRERD, SIETEG6 -7
ym TTIEIETH 208, BEL EDITHIM LA 20 ym Tl
e 15 iE 7, WA IEETICL D, BIBERIZHE
kT, 22 EbliE2 1 AT, LIXs T3 LB
ERDEIET B, SRIBIZEL 72 4941 ¥k & 4973 B D rbeL 13,
ik THAE T & 7 5EIK 1309 bp 23 100% —F L 7=, —7F5, B
Fa )L 1385 & S L AT O SAG 30.83 Bk & 1,
4941 Bk & 4973 BRI E b 99% —3 L 72 (1301 bp / 1314
bp & 1330 bp /1344 bp),

(" BAREK - #HA, T BRK - AE)

P60 ©“Wai Mun Lum' - Kazuya Takahashi® -+ Haruyoshi
Takayama® + Mitsunori Iwataki2 : Scanning electron microscopy
and phylogeny of an undescribed marine Dactylodinium with
curving apical structure complex

A marine planktonic dinoflagellate was isolated from Manazuru,
Japan and morphology and phylogeny were examined by using light,
scanning electron microscopy (SEM) and molecular phylogeny inferred
from SSU and LSU rDNA. Cells ranged 14.4-34.2 ym (mean 24.7 ym)
long and 10.9-25.7 ym (18.3 um) wide, and the size of epicone and
hypocone were almost equivalent. Cells were dorsoventrally slightly
flattened with rounded conical epicone and hemispherical hypocone,
covered by swollen amphiesmal vesicles, forming a transparent layer
between cytoplasm and cell membrane. The cingulum displaced its
own width, and the sulcus extended also into the epicone. Nucleus was
subspherical located in the hypocone or ellipsoidal in left side of the
cell. Chloroplasts distributed mainly in periphery of the cell, an eyespot
located in right side of the sulcal region, and a pyrenoid-like round
structure located in the center, were observed. SEM revealed an apical
structure complex originated from right side of the sulcal extension
toward the anterior, then curves to the left and encircling the apex
in counterclockwise. In anterior part of the sulcal extension, a large
peduncle was present. Phylogenetic trees showed the species positioned
between the families Borghiellaceae and Suessiaceae, and the most
closely related species was a recently described, Dactylodinium
pterobelotum. Since the cell shape, number of amphiesmal vesicle and
apical groove type are different from D. pterobelotum, we concluded
the species is an undescribed species in the genus Dactylodinium.

(' Graduate School of Agricultural and Life Sciences, Univ. Tokyo,
2Asian Natural Environmental Science Center, Univ. Tokyo, *Kure,
Hiroshima)

P62 “Joao Henriques Kieffer e Silva' + Kevin C. Wakeman® *
Ryuta Terada® + Takeo Horiguchi’: Taxonomic study of two new
Amphidinium species (Dinophyceae) with predominant non-
motile stages

Benthic dinoflagellates can be found in various habitats, such as
sandy intertidal beaches, as epiphytes on the surface of seaweed and
deep (30-50 m) sandy seafloors. Only in recent years has this deep-
water stratus been studied more actively. In the light of this recent
exploration, many new taxa of benthic dinoflagellates are being
discovered.

From samples collected at around 30 m deep subtropical waters
off the Satsunan Islands, Kagoshima Prefecture, the external
morphology, internal structures, life cycle/behavior and molecular
phylogeny of 2 Amphidinium strains (HG368 and HG380) were
studied.

Both strains present key morphological characters that unite

the genus Amphidinium (sensu stricto). Based on their positions
in the LSU rDNA phylogenetic tree (in two separate clades),
with information about their life cycles and novel morphological
features, which includes the presence of dominant palmelloid non-
motile stages and a flattened epicone in both species, a teardrop-
shaped hypocone in HG380 and a crown-shaped epicone in HG368,
it was demonstrated that both strains represent novel species.
(" Graduate School of Science, Hokkaido University, * Institute
for International Collaboration, Hokkaido University, 3 Faculty of
Fisheries, Kagoshima University, * Faculty of Science, Hokkaido
University)



P63 fijifs ST 2 - AN B - SR 527 - IR B2 - R
ISR S Y NI 1 a2 | PICK i VR LV ST - 1OVIN
FEICHINBLY % 0D 2 Bk

s & HIEEN B Symbiodinium JETMHEEREZ Y v T it
L LTINS T, LIZUIEERE Y & 4L
TVLRWIRETHRT 2, £ oY v 24t - Sikiiics:
Birhotg R 2 45 U CIVEEREZEET 2, 2070, ¥
VA E o TIFBRERICHIR T 2 B HREOMKIFEETH %
B, ZFORRFIIKEHS D TIX R\, Symbiodinium &I ZBIALE,
BEFEIICE5TIDDKRIIL—T (clade A~I) &, Zn%
HEER T % 100 22 /N7 L— 7 (type) ITXKATSINTWV3,
ARWZETIE, B S U7 EBR BRI & 2 sk 2 KIS DK
FEIC IR 2 18 o B SRR 2 F X7, 20134426 H
I BRED 4TI 2L 22N F N3 AT ORIL, 20
pm OFifi THRMEY) % 728, FLFE08 um D PC 7 4 L& —
TRHIEE L 72, 7 4 V& — EDFKiED & TE Z ik T DNA
ZH L, 18 MO ITS S 2K % PCR ¥R IC 7 0 —
=V 7RI, F 120 70— v BRI A RE LT, D
9 5 119 BR A A3 Symbiodinium J& D & O & H#EE Z 41, clade A,
C,D, G DHEEGDZENFINT2%, 3%, 22%, 3% TH o1, 1
5 DEAN % & SICEEICIINT & 2 A, 13E A EDESIDHT
LD type TH o7, AHFRISKETRIE TH L WERBSMT
BT 29 v BB SRS o—BTirbidz,
(" BRBR R 2EENI M gE 2 v & —, 2 RPEE LR T2 v
& —, > ([EB) KEPTE - BEPEREPE X KEITZERT, * HRat
ethx a—, JKET)

P65 “ K &1 - il 5%m] - (i BERd - (e S - 81 3 -
LA el -l TEAR - PT3e(0 ik 2 FIHT U 7= i s il e
X9 % H BT

HEER ORI E bR\, BINE T2 ESE
HORFEBIRA~DIEH Y 2 7 DBFEZRSIN TS, BESEICIE
ARREFEVEDSHI S LT\ 528, WEPERIEEIEE ~ DRI
B3 2 A R x A 2o, ENZEREEIERTCIRRIERES 7/ N7 T
) 7 (Cyanobium sp., NIES-981) % > 7= L e M3 ERTE O
ESEE L2 EDTB D, BE, HFEXM ATy A ELT
i ECEFELRBE 7o a2 Lol BEEDTHS, £
LN Ty A A, BEREMAERE I T T8
e B HETHR T 2 FIE O ZED TW S, RFEERTIE
Ll A4 raifigF vy 7ERHALE 70 =94 F X =% —
(On-chip Sort) # fin N FEEREE 123 E L, Propidium Iodide (PI)
AEFEHE " T CRIBCE B AEY O 4 Be i Bl % 1T
o7z, fZEMIE (KM17-12C) CTERILL 72 Bk b % i
KEIESE, ZDOMERZHGEREKICEEZET 2 Lo %
Ay HADEFRICKELSWET L Ebhrot, B
JEIXIGERESEFE (ROS) 2 E T3 LA NT VDS, &
2aay hAD—FfE (Synechococcus sp., NIES-971) 7% F\»>C
ROS L RUVZHIE L 72 & 25, BEBBEFBEIX 21T Tk IR
FIXIZH ROSDMETE L Tz, — T, BRIV F X4 v %
FREEIZ L7 ROS BREREZ R 2 &, EHA4BEE I ZE
WELUTED, ROSERERLES 2aay h ADEEREDH
FWEMEDRB I NI, PELTOPL 7 v A 217913, 48
fli %2 HETIC R S 2 T H 2 1XH D T L, ROS BFHET
BEMETT v A ZiTbiw EAEREEZ BN L TL £
) AHEEDS R E vz,

([ 7 BREERIFSET)
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P64 “jifil 1Eff + R B - L IS - (Lt Bl - LA faske -
D[R I i 2 s ) ot S AN SA B a3 i A
Bl AT L DBk

TS SEY EIR O 12 B b 2 SfiBaFe it e — 05T, HIR
BHFEDSPEBREIIC G 2 28 22 =% ) v 7 - {HIli T % Fik
BFE DAL E INT 05, BAFDEEEET 2 BRI
Mz, SO ERSERHIN D S IR T 2 V) 2 7 P Hik%E
MELC, MHEREERRNOHELEET 20ENDH 5,

ARFgFRTIE, NEFOEIENA » X—>a VAlid7a 75
L (SIP), R AMAAE BRI Bl CfT > CE -4 D%
IZOWTHENT %, BUKEEROFALIEY 2> 6 DIRHE R T v >
Y IVIZB T 2 E D &, AT 20°C [t DK CEE)E
HERABIEWEREL L TERT 3 2 &, Z0EHEIE
JE DA BIETERMY 75 v 7 F VITKRE SRR KIFT
LR EDBHE NI o, FRPE ETEBWEELANA LT
A4 ORFBAET, FREYE~NDOECEZEENV R T
IR TR PE BB R (NIES-981, Cyanobium sp.) % g4
% 2 EMWTE, AR L OBEFR TN X 5, fBHN
AX 7y A BRI TE I ERTE L, FEIZEETIED
AREFEABROMSELE b LB, Xl tEAR—
A, BEOY V 7IVTEMRER Z o6, TG REELHTF
WL TOMMAPRFEI NS, Zofh, EFEREHO E
BT 7 — b AT LAPWMEMRE DL T) 2 T % i o
BHFSIC O D FHATE D, 29 LTzt s L
WBIERBEERERS AT D7 —2 70— 4775 LD
WTHHEMNL 72,

(7 BB SR T)

P66 ° 4% TERE ' - T SO - PR BEERC - R A% - '
A8 CEES - P R -2 e e
O X RN A 7 B BRI D it

EPX AR D HARAPEHE L, BIfFED FEMEEY
DOEDTH S, RAETIHEFRPCEDLE~DEE D D6 H
WEEY XOWENPEED, Mitkd LALTws, LaLl,
EINTEEINLIESXIDIZEAEIZRKRY 2L, KR
DEPXEENDRFEPRE N, GBI LR ITHEOEE
DASHE) I & O RAREGOERCHEPEZINTE
D, EPFEFRZFHERICHIET 2 72 9D 0 H R o i il
DRI RD S5 NTW3D,

WEEEMEICBE T A WFRIZ AT & DTN T E 7228, KPR
TR 720 SOk 5 OBIEIREIC X 2 b DTH o 7, IS
AETAIECHICE S THBNIERTH 2 LRI NLDS
b ZNZEHGHE T 2 FE»B ok, 22T, EYF
WM 2 B R 2 R T 2720, e X DER TS
FAAE L 2 T N TR REE L, WEEITET 37200
MEEe T —B X OKEe T —2&E L 72, e XER
i, REET—YLED T EiTo 72,
HEECPHEBICIZLYIOHEFRRE L, MEEn -0 65
SNEMEOT—F M LA, EOXFDFEMERD
HIRE DL WML, 1.5 m/s Fi DOFEIRIEDY 72> TWw b
ZEbdoT, BERNAREIZHETE 2 2 LRI N
ZEILEDT, S8, VX ET TR AL hoEE A O
TR E L, THRHBEN 7 SREREESEE Lo BYE O
BRESHUE 7 E 08 S (I AT 2 2 ATREYEDS B %

("MEF K, RO EEMOKENE RS v & —, BRI AR
IKEERIFZERT)
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P67 “/IVHK I - SR BRI - A AT - B REE - K
ARIEAN® - B fR° - W RER ' © pikiEA4 > FiEe 2 & —
PR DMPR T D ESER - 55 3 #t -

HRHEHS DO HEK T OIS IZ 7 A4 A 7Ly — EWRIEN, iE
KD S & ZNEE T DHKRPHS TIE->TTEL 774
VFr RN EVIRMICETT S, INO6DTAATINY —
WERBLDOREY D Z U SIS T O JERE A 2 2 fH S, B o 1
BEEED 5ST% % 502, 2T EIZEETHL, K
WHE T, Kb oBEEHFE & BB O 2 PR 2
19 2 LT, KOS RICEB I 2EE L - REEELETH
ZEERHO, EETNE X VBEANIAZRD S 2 L2 H
e L7z,

PR & F A R A IS 5 A VI IS b oD o e ] 2 i
## KARE16 (2013 4£), KAREI18 (2015 4) ¥ X ¥ KARE20
(2017 4E) 12T, FMREEA Y Rk 79— T4 v 2 RBT
PREI N MK E R, HKNOHEFROMEHKEZEE L
FAER, 3EFOT =Y 2 EbE T, 168 16 43 HH 12 KA
ESFREO HIAPHER S 1z, Sl 2o HEM A o &
RIS Z, KARE18 Ok T% < B L 7- PR JEEE S TR
EFLD Navicula sp. 1 12D\ TC, RIGEDBIEFE R E2 WG T 5,

Navicula sp. 1 1%, 7% 10.0-22.5 pm, 7#IE 3.0 - 4.5 pm, &
DI IXIRIA PR, #ilitd i U CE A IR, Saitix
L N DALIRBERL D & 72 5, F RS /S ARG D 22 L %
b O IC X 1 BHZE,

("HEVER - EEH, P KAREE OS5 5 S LA, CVEX - e
VE, MR - MEEAY - bt C HBEOK - A4:29)

P69 AL 1Y ' - ANAR BRE - SEFE B BRI B - N
W ARt - AT H—ER ' PeEERRA D 2 : Rapaza viridis 73
AN R W s & AN T}

Rapaza viridis |3 HREERAEEZ T 2=V /2 4 FED, K
DHLEMTTOEMMIBELAT 22 I3 TEY, etk
D fekia: Tetraselmis sp. % EMMICHB I ¢ 20813 H 5,
BB OMINE % RIS RZER L 72 & 2 5, Tetraselmis TEfgk
IS s 2R EBEICAHIN T KPR
SoiT, T, EHETIETHEMEZ O REE{Lo B
LR, TERAAR DNA OFFLRF DN &, R. viridis D3
A T 5 < IERAR 1, FEBRICIE, 4T Tetraselmis TEfRAR
MEDDTH2 I EWRINT, TDI ED B, R viridis 13
Tetraselmis 7> 6 DRTERFERZ B 2709 T BB I N, X
I, SEEEHRICN A T, MM LM, sk en
7 4 VMOERDBRINEAL RPN & 25, EERR BT
2 Enlfig#Esng LT, RNt ENTVS
LfEROT SN, X 51T, R.oviridis 121%, P L \WiBTEG A
ZHEAL T, 2AEMORMIZEE L AR ENRD 6 ik
23, FLERTIIE BT L ISR Z D A D 22 W) R 7%
BIZONTIHEEIZHRL IR T Lz, $72, CAREEZIF
SERIC I N TLUED I BT, R viridis flOFEIR (5
) OMEITOED SN, LT, R.viridis DG E R
FCIREBMAEETE VDL, BIEREDGEREED MR 4
WZRbNTHL 72D Th D, EMNIZ Tetraselmis % ffifx L C
T o B TERMA 2 THH T 5 2 LT, D YEE RS %2 4
LT TWwa EEZ SN, TDLHIT, R viridis |35
IZ X BRI 2 R FTIEAETH B 2 Lo T,
(REFETK, G ERRK, O RS RREAEIAR, CE )

P68 I AUST - $iK AR+ P K - R (R :
ZENGLBRATT KRS IR « T AT FESEN]

KA PSS A2 B 0 =R PR RIS ALIE T % B
1kmZEDETH %, HlOWELZ T LR CHEER
HABIEZE L T\ 579, R4 ity omas’1h
NCTw3, HEMHIC O LTI RIS - E 3 ML T L
L72b DG ST 52, Bk EEMHOIXTH
nTwirv, 2 2TAUZER, KMEICEET 2 MEHEEE
FEL, REET—5 %2182 2 L TRME RIS O AR D
RIHICEHF LG T2 L2 HNE LT,

HEaARHE 7 4 B 77— 112 T 2016 4F 4-6 HICERSE L 4L
WE2fH, 201744 HICEREEL 218 | FE LA 1/, Z L C
6 HIZEREE U 7oA 1 1D & 137, AEflliE 2 Blgets, @i
FECHITALEL 2 1T > 72, %4 OFEMARE EOEEE%E 300 8L
BEFL, MR E S L 7o, T2 BT SEEE O 5 D SO
WOBEEE SEM 8 X O TEM % iV T - /-,

FE, 18 J& 30 23 SR 20 A FE RO IMEDMERR S i,
FLEE7 A4 ¥ A BTl Achnanthes B3N L, FI3EEE ) EN E
T ld Mastogloia chersonensis 73% { ft & L T\ iz, #8EE7 7
Y v 7 3 Y ETlE Navicula salinicola, $I¥EXF3Hh=/ 5
Tl& Bleakeleya notata 73t L C\Wwiz, Sl by Ah<Y L
12 1% Neosynedra sp. D3FEHT I EMERTHIELL, 9% 5o C
Wiz, REAEDEHEZRE AL GDE S L, RMET
1% 27 J& 52 D RS R O HBIDSHERR S 7z,

("HEPER - W, P HMK - W)

P70 OF&/ BB KIE 3E 2 - YR fdtlE ' : Paragymnodinium
MHIBERO PRI BT 5 RIS 2L

Paragymnodinium J& O {4 ¥ 15 13 BAE P. shiwhaense O #7)3
RBOLNTED, ROEKEETH H M, HHELHHEETH
22 AN EREOAEEICL DO NG, HES
X, EERBEO —¥fIcB T 20 N R 2 ®E L 7%
(5 41 MEAIRE), SRIEAFHD =< b A b, TEREA,
AR A, HEEEEE 2 & OIS IC O W T & D FEf 22T EE 1
ez FEME L 72,

2 PR MEERY LLum T, KMEE 202 E Y %
RORSEIZ X WS N T, REIEZ oD F v v —%
G, BT DF v X — TR D stylet #EEDS R S 4T, 7
AIE R~ b 2 b 2SI 2880385 % & & D3
MBI NIz, BRI S ~ 10 EfAAE L (B RIEEREK), 77
a4 FIZIEIR e ER s Beh, “EMEEz LT 2N
ZNDMEILTHAE L T e, IRFIZEED 2 BEikih o HhCift
WIS DIERAR D AIHAE L, TIEONREERD S B S
7o, MfEAHERICE, RAIKREZEOIERMKE & HICTS
U, Bl oS e, WERRIE R, T LMo
JEE/MA, root1, 3, 4 SR INT W,

HHEE DR T P. shiwhaense Db D & BRI —3K L 7=
B, 2 b TR M stylet 532 R0, 7 a4 FoiEg
BlIIR L >Twz, 2, WBEEEICE 2 RAOEBRRK
B L TIZE D 72 <, ARFZEIc X b M7 RIEER A b o iR
RO DIR SNz,

(MdEk - e, COEEBHE - MIEER)



P71 s i ' - P —EF 2 0 JRIa PR Chlamydomonas
reinhardtii DX 7'F > 45 BUE DIEHT

t 7T vk, MR B R R TR O A B R D & [FlE
SN, MIESHICHHADWHESY v XV ETH D, FHEP
FYIcBOTLSREINTE D, HEbce7Fr) 7
Z IR L AR 2 Xl ¢ 2 %8 % Kfo, WrdE, Bk
¥ Nannochloris bacillaris D53y 43HIC & 7°F ~ D JFEDHH & 7>
I3z, BERICBU AR EBHI R CwRy, A
X, BREED T TIIVAY) Chlamydomonas reinhardtii 7% > T
EERZNTT A2 EICED, BBEICBIT 22 7F o)
ERTLRUVTEOHSDICT LI LN TEL EEZL, &
YRR sepl 1% Chlamydomonas Library Project 12 X o> CTIERR S 1
HRThbh, v 7FrEa-—FTI> vV arE—#lET
SEPI EfFIC~—h —BETHHEAINTVS, it 7F v
itk s @2 17> 7 & 2 A, sepl 1% SEP1 % 4 & A
LCwRwnll BRAKTH S 2 ENgholk, BRI LI,
sepl DYITEITBIME E REREIZR SN2 72, RiIZ, Hilla
BOHOMIE Y A4 L5 T AREI X0 MR, sepl
DMNE S HOREUIBR E KRELCED S 0D, BRED
HIEE 22U B WT, FEEOTBEINEN T B AR S
7z, SEPL 3 iR DM E 3 2 B\ TS DK H 4
I ETIZZR 0D, EITZMIT2@EBH 5000 Ltk
VW, I5IL, 7T VORMERRNIZE A, BkTIEOE
ok 7F voRfEBR s, DLEOfEEZE LD 5 L,
C. reinhardtii \IZE T 7F I KR E W E 2 5. 2§,
HIE 2 S A TIE DS, MlE S0 & 122
WKIRITEL, DO EM T T D TidhwhrEwn) 2
EDTRB I N,

(&R - NI, *&ER% - 8

P73 ORH =& ' - R A - FR K - EH SO - B
e MG Nusuttodinium aeruginosum O 5 SERMABIR
2B 5103 & o BBLEE -2 Ui bt

Nusuttodinium aeruginosum 1% JG2 BERRAR DS 70 O TG T,
7V 7 MR AEL, % OEREZ NI —RENICOREET
BEHRABIR %2R T, THETOIRICL D, WIEERRED
FERICIZZ Y 7 2R LR 2 2 LS EETH B EH
Shhklrol, L2LA2s, BIEREHRERLIE 55
FAHZRALZESAHTH S, 22 THRLIE, X A=A L
FRIAN DB & L Ot e B2 ) 7 b 57 v
A7V T b= LR ETIE TS,
WEYAENZHOIZY 7 Mg, 2 7V 7 FEZILDIA
ORTO M, O) Mkt kI niEgike 20 7
ML E R T 2 RS, MR L 25 L b o 72l
LD 4 AT =P BHITHREL, ZNO6DAT =MD
BRI A L 72, WG IAEZNZ 7Y 7 s
TlE, WHIAEN DML D QENXT VT F ¥ V8 7H, A
REEDES, MR ERINC L 2 BE ORI EAL,
NS DT ENTONERDOTEMAL - HEECHFS L Tw»
2 LRW I N7, —/7, Tubulin % Actin 7 & Ol ES) 1< BY
b HBEEFRER Opsiny, TP 27 b Y — A% VR EHEEF
DFEBADNHEN S 47z, ML EORRETEE 713, BED
& ABBEARBHDMIE - 03% {, BB - fRiTic k- T
fE LM Z 2 Z2{LDRIT 2D 2 PETH 5.,
C%ﬁ?-%@%ﬁ,Zﬁﬁ%k-?/A%ﬁk,3%E%ﬁ-
N4 A
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P72 “HLE; $hld - H A0 R KB 7 AL ROEE
T B JIRE AR " R B & HUE U 7 PRI
DRI AR T L ABIBEHE B3 5 0%

HIY 2 YeAB YR CIE 2 £ ) S22 A b L 22
INBE, KEBLA L AZREL THWICES, Ui S
V—T7Tlk, —ED DA H 2 S 22 BREE D & YA K
EVOHEEE T > TE Tz, HEIROPTEED T A7 7L k
LMD & WS U7 BT Ki4 BRI, mOERRE 9
LEEIA b L AT TR E Rl L RIIRAFEL 2, 2ok
tALICEH U THIZE 2 7255, B OCABEY THIo
TRBEMED AT T /2 A4 PGS vV EBHRESI N, TAY
XY UFUREET A LS AstaP L I, AR
TR A b L APHIAN DR G-23HE5 X 41 % AstaP DEERE
FRBT, O EEBIRNT & AEEEMNT %2 17\, Ki-d BROSEF
OFHL L IEIRL A b L A BB i 2 His L 72,

o &R K4 Bk & ' 5L JH Chlamydomonas
reinhardtii 122\ CTHB{LA b L AT TR 75 Y64 BT,
RBEEVGNT, 7V A7) 7 b — LN %7 > 72, Ki-4 ¥
1ZE FIOVEESEAREE 2 LR T 2 BRE T L AR %
2 - MERF L 72, JeAREIARIINIC X astaP BB T % & LK
IR 7280 TR RO BB I 03, AstaP ¥ VN7 EHD
WA 2 R RO IS TH o 72, AstaP ¥ N7 H
DI B ME R oM O A v T 2 4 FKIE 7 22
XY U FUERICIEHMLTLTA v R EDEELE VI &0
5, AstaP I 7 A% X4 v F v 2N CEIRNICES T 5
WHEMEDRE X Tz,

("HHEER - BE - NAF, THEKR T MR, K
SAEY)

P74 “gnA 5 - 1L A - W = fp o WG B Proro-
centrum dentatum DRFHIP TR INEI NI T YT DR Y
7 ) WERT

—Io AL, IEEEHGHE &N B AR RR
WhdIEDAENTHWS, ZN6DNT T Y TIE, THER
R FEEC IR T 0 R, BEBEER E, BHOKEPH
BRI L CRELMEZUFL TWwE, £, —HoEET
3N TV 7 OFEDEERICNETH D, 2D, HHEE
HIE|EI N N7 7 ) 7 OMAIL, L8N 2Bk O
FREBC, MEL 7 02 2 DRELICERCTH 5, AWIET
F\ 7 ¥ TG 3 Prorocentrum dentatum 1%, UIE LU IEKE
W9 2 2 & TR RIS %, EZBEEUIZE iR Y B
IREENRE CHEFF S N TV B2 RO RS ER L, N7 T U7 ED
HIBBIC K > THERF SN TR D, MEIRE TS A S 1
AR

AWZE T, BRI NS NT 7Y 7 ORI & SO
BEIC5- 2 9 BEE RS T B 72012, BRANLG R I
X O HipfE X 172 P dentatum NIES-900 O iz N7 51 7
ERRIZA YT ) LN #{To, FNENDA YT 4 TH
HET A2 0ERORIEZToE 25, % L D Alteromonas
(&2a v 54 7D 45%) ¥ 7213 Pseudomonas ([ 20%) 12 H
KT BZENWHSR LR ST, Lo T, TNHEDNT T
V7D OBEHICEI G L TWwWA I ERRBENS, F,
B7p 205 X 0 YAHE X 7z P. dentatum NIES-682 & NIES-2010
B WTHFABDOBIT 2707225, N7 57V 7 ORI KR
ELEZoTWE, 612, ZN6DHT /L OFM 7 BEREF
BrofEFRIZ OV THRET 5,

(N7 BRBERE AT
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P75 ClEEF A% - REF BV - BP0 7  RENE A b — Tl
DWHERISEH LTI NA X T 230 L BB HE A
M Db

KRERENICHERBT BT 3 REAFTHOEA + — 7 10
MZREL, HERETICAEYP 22D & BREREZ
FAR, KENICEETE G2 R ML T3, T & DBREE
WOLELZY, EET2EMICLBORASNS, ZOilE
FIAL, R 2EYCMHEEE AAREORD ) 2 5%
T 570 DBEMEFEEIT L, T 1~ 2 FERIT DEYY:
FHE 1 RIAERTODANBL S THEL 7,

EYEILE T TFIEO SR, A ciisgg LARERE, &
VBl O BREE T, FEEE CHEMBHZ LREEZT- 7,
30 44 D 2E A T RIS IHIREM X 3 REE T, FEHEDERK
PHEET24MOGEDOEN, Hl0LAE T B ICKEMEE T
BB, A¥ v 712k 3RS 2TV, BED
MR >, SFVLY, SAVEE, A HYE, NE
A D HRINEIEE LT Wik R s R g T %
7o T LY, TPva, VYH L TEDHAEIEE W
BT 2EETE R, A9—F 7 4 v CHMEGEESH)
MmZzRY L, PEAECHEE2HE L, RS =7
AN = e ANAEE 7/ b DY £ < N DR | R N -5 A a1 B e 0.7 b Y S =
T2 ERERTERL, YA I TREMNICKERE
EYHE T o 7, BB T 249 & BRBEE O BRI~ DB
R2ED 2720, HFMTCINA XS 2IEH L TEYRBRE
ZEELLTESZ, L, Kbl R T 2 B i,
WE LIS E T2 EEOEl, Y407 7 AREICKD
moBE A L2 &2 HEE LT,

(AR - BE - ABR)

P77 “Puly B - AT MEth - R)I AT - W1 - b
FEESRIREIGN I B 5 7 2 B B0 KB ORHiiE B
ERYF

JLEER DR FIR D & MEHHTI 0 T A T 5 72 €
BRINRIC BT 5 —RAEFEDOIME L L CIhERAESR 2 XA
TWw3iEh, IFIFTLEHYHORENY, £FHELTHE
BLTWw2, 7V —A—Rr EMmSIN2HEEMICLD
Rl S N2 RFBICE VT, AR EZITE T 5 408%T
HorEEZLNTED, FHE, 7TvELRERFFEHINTWS,
ZDD KA, REHEEECHIELE»S, 7Y —
RAEFENOFHIIGEREZEHTH S, —F, 7TIEHDO X
ARENOFNTEE L TIE, V=7 - v—F v kv EGE
Bl wolt7vEDADLEEREFHOT 2 HIENPT50D
Th2, INLOFETHEINTLIDIE, 7TREHDOH
DT REDHLDEFERTH D, 7TVEHBICET 5 ~REHEEL
X, 7EDMCHHE T T 0 by, MNEBESEAET
%, ZTAMIETIE, TESLE L TO—RAFE T O
oM 2B I kol 7TBBICEBIT 2 FHEERD—XK
EHEETH LMW T 5 v 7 b v EIEREARRR D RERET
HDHTvEEMNEREICLZEENZTMTL-0I2, T
TIGICHREEEREL (Fry =) ZREL, Fro =Ntk
2 IEHFIEEREOBEEZNET LI LT, Fr vy N—HD
—RAEpEREIME L 72, F v v N— 3 GBRE R L, ZC2
WEBEDEVWEZ— L — 2 E DT, PeERHICHR
AL TCIRMBEE PR L, 72, W75 270D
—RAEFESNE, IBFIRFEE R BRI X D HE L 72,
CHRU RS KPR PR 25 220

P76 CHUIRME ik ' - BEE FREZ - VM BRSO AR -
Xuan Hoa Neuyen®  JEA B2 + Ak BIEE - KEBH .2 * -
AR G AR A RS

MR RIEHFE L LB 23 206 25 fEEICERIN S L2 4
MR A8 =TGR 7 AFZEHLREER I I B\ T, FI
BRERTN &> & Bl AR 1000 BRDA %2 4 — B — N4 F
7 7 7 b ) — RSt L BRERR A AR SR = 2 ) L
WMEZ L7z, s OWMIEERIE, A A Bk i i
BEVIOEFEICO R 2 HINTHRE - LI NTERD, Fi2¢
W B ISR OWRE LML 2Tk > 70, HRMED
G2 T IcAT A R E FHERIHKT LT, P29 F
FED & IR A 2 R—> a2 UREFERZE L LT iR 5
BB T EIROEEMAYIE, PRI N, 2R L7,

WEPEMGIEESE - > 7 /N7 7 U 7RIS IMK B5Hh, KA
7N 7Y 7IE BGILE 2 F v, 2L 7 7 2 2 DR E:
= 3MMTIE L, B4R TIHMNL 72, X ThRons:
ARSI L, 7 /N7 T U 7 I L Tk EaRAG
FThHbH74 a7 =VOEEEZHEIL 72, 3ROSR
WEIC X A REEEMREIC X 23HIiTIX, Nannochloropsis JEk
WEUTHoT, 74 a7 VEEEDS IS, THERZEL
16S tRNA & {5 T IEAL S 2> & Leptolyngbya J&X° Nodosilinea
B LK@ 2 EBbnsRIRe T/ N7 T TISERTH
>7,

("HiK M, CHARBE-HL CA—E—NAF 777 Y
— (#), *DIC #hlextth)

P78 “IMRY ' - SEPN JOHE - W REME - eIl B2 AL
ity e— ey 72 L E NN PEEERIC B T %
72 LA OHERE S O - REAEAAL

B HAWEEREE W 1 v & — T3, A THREG T &K
EFA A A7 EHORBSGENZ b L, SISO
BOHERIT> TV 5, 2016 4EI1213, BHILEPEE D 795 Hb
RIZB W TS L =B85 — & % 512, RapidEye OffjiE
Wiz T L, BRSO 7w SR e HEE L 72, L
PLEDNS, EOSEBEICEE->TELT, EuiEgTo
HDWREZZE L I AKEMIEZ T > TR WnI E23—DDH
KThsEEZLNT,

AEEX, 7<EOBEH, R, A - FRIFHICE
B LKA E 21T > 7o, BEESALMo 7 <225 TR, 14
7 RERAT TV EDRBRDBIEZ I N, DA OEHIZ
izt AR D SN0z, K, MllORGKER (2
~6m) TlX, ZFEEDTERI T v EDHEEKRD 1 Eh
BT &, ZRUHEOKER (6~13m) O7 2T,
KOWEROBEOREDBKZHDIBEL T0wD I s, F
i & 20RO EEBHS 2> £ o7z, T DEGKFENT
1, 13 EAEDMEERE, I AETIYL, FRICHEMER L T
D, KICEBOETF OEER P LI EERO A H 8l
N DS, L7 ETH B EEI SN, B
7 R EGAIBOSEREEIN LD, KET—F %2 /Mio7
JKFEAHTE BRI (Bottom Reflectance Index) (Sagawa et al. 2010)
ZhEL, ANTAREEROTMRITZIEMmML T\vw5,

(" BRHAMREEH 1 v & —, > &EILRT, *RESTEC)



PH1 OEikG S5 - pes il - 0 B2 - KRB BF 1 ik
IRPES Rk Pseudogoniochloris sp. D% & A5G

HETHOMBEMDOEE KD S 2016 44 HIZERy b ¥
2T Pseudogoniochloris sp. % 538t L 7 1 — v KRk (SP-4 #§)
AR L 72, R IE CA RS Z Fve, 20 °C, 12 IRflH, 12 1K
[, BHEGRW, 9 1500 lux DS TIT o 72, BB A
1Z CA Bl B HERS M) 2> & " HHEEHL 2 /B LA 7=, CA
Wt & 1 DT ORFGEHZ RE L W2 /ER L, SR
Bk 2R L RN, 1 ~2J8ZLicEXRY FHW
TIH L, MlzoBEZEEL 72,

SP-4 Rz RMBLIZ =M T, MIRERE LD LMmIZ3->
Wi, e R, WinBLIRE AR T, fliok
FXUF 17 ~23 um T, HUIEEEIC I A2 AT, HERAR IR
BEREMACIR T O~ 21 H D, EL /A4 FEKRL, filicid
HERr 2 A L, WIS FET MG H o 7, MR EE
FIT kD, WEBHBHAAE, RHIAE X D@ 4 16 ol I
Mot &N, BRYIEMET, RICERIBICZED> 7, WS
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MS05 Algae as epibionts: possible effects of Pseudocladophora on host Lunella
©Yumiko OSAWA * Mutsunori TOKESHI (Amakusa Mar. Biol. Lab. Kyushu Univ.)

Epibiosis in which one organism inhabits the body surface of
another organism is a ubiquitous form of interspecific relation,
especially under space-limited circumstances. Although some
epibionts could affect their hosts positively, others are known to
have negative effects. While epibiont-host phenomena are widely
observed, most are highly plastic and variable among species and
local environments and the relationship is often described as a
“non-symbiotic relationship”. Marine algae have often attracted
attention as host to animals, but the situation is somewhat different
in the case of an intertidal gastropod Lunella coronatus coreensis
(Récluz 1853) and a filamentous green alga Pseudocladophora
conchopheria (Sakai 1964). The shell of L. coreensis is used by
several species of epibionts including P. conchopheria, which is

species-specific to the host. Although several previous studies

revealed the possibilities of their strong interspecific relationship,
details of the Lunella-Pseudocladophora relationship are still
obscure. In this study the effect of Pseudocladophora on host shell
damages was examined together with the that of red algae Gelidium
spp, common, non-species-specific epiphytes on Lunella. The result
of our GLM analysis suggests linkages between shell damages in
natural Lunella populations and several biotic factors including
infestation by epiphytes. Additional preliminary studies were also
conducted to assess the effect of Pseudocladophora on Lunella.
Overall, we could not recognise any benefit of Pseudocladophora
attachment to the host mollusc, which seems to indicate that
Pseudocladophora attachment is better considered as parasitism or
commensalism.



