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Abstract (Times New Roman 10pt)
Elucidation of physiological roles of proton-pumping Rhodopsin in eukaryotic phytoplankton would change
our view on diversity and history of light-utilization systems on the earth, given importance of phytoplankton
as primary producers. In this study, we unveiled the intracellular localization of a proton-pumping Rhodopsin
of the diatom Pseudonitzschia granii, with the heterologous expression system in the model diatom
Phaeodactylum tricornutum. In line of localization in the outermost membrane of the complex plastid, we
hypothesize the Rhodopsin of Ps. granii might facilitate dissolved carbon dioxide to be effectively localized

in the diatom plastid.
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Fig. 1 Localization of Ps. granii Rhodopsin C-terminally
fused with GFP in Phaeodactylum tricornutum. A. DIC,
GFP fluorescence, chlorophyll a fluorescence and merged
pictures are shown. B. A possible model of Rhodopsin
localization in a diatom. Ps. granii Rhodopsin is likely
localized in the outermost membrane of the complex
plastid. Nuc: Nucleus, Cyt: Cytosol, PL: Plastid.
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Abstract (Times New Roman 10pt)

To understand fault behaviors near the seafloor by using 3D multi-channel seismic data, we are developing
an energy source system using underwater speakers for simultaneous shooting. In 2019, we have conducted
numerical simulations of wave-field separation and a field experiment of seismic survey in the northern part
of the Tokyo Bay. To evaluate accuracy of wave-field separation in simultancous shooting using pseudo-
random source waves, we compared pseudo-random numbers by Mersenne Twister, which is presently the
most used pseudo-random number generator, with physical random numbers. As a result, the former provided
nearly the same accuracy in wave-field separation as the latter, showing that the pseudo-random numbers are
available as source waves in simultaneous shooting with high accuracy. Regarding the seismic survey in the
Tokyo Bay, shallow geological structures below the seafloor were successfully imaged. Interestingly, a gas-
bearing layer was detected as a low velocity zone with P-wave velocity of 1200 m/s.
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Abstract
Hydrography, current and microstructure have been repeatedly examined downstream of the Tsushima Warm
Current in the Japan Sea. A fixed station, designated as FRA-AORI Tsushima Warm Current Observatory
(FATO) and located off the Sado Island, was inter-seasonally revisited by ships to take nearly day-long
observations, in June, July, and October. During the June and July surveys when anticyclones were present,
the internal wave was amplified near the critical depth of anticyclones’ bottom. In contrast, during October,
it was apparently stabilized in terms of microstructure perturbations because of a mesoscale cyclone.
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Fig. 1: Relative vorticity normalized by local f for periods of (left)
TY-06, (middle) OS-07, and (right) SS-10. Dotted lines and yellow
circles denote our observation lines and mooring, respectively.
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Fig. 2: Temporal evolutions of dissipation rate of turbulent kinetic
energy at the FATO site during the (left) TY-06, (middle) OS-07, and
(right) SS-10. Contours show the Brunt-Vaisala frequency.
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Fe redox status and bioavailability in the surface ocean
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Abstract

The bioavailability of Fe is controlled by its chemical speciation in seawater. Since the reduced form of Fe, Fe(Il), is
more bioavailable than Fe(III)-ligand complexes, the existence of Fe(II) has important implication on Fe biogeochemical
cycles. In this study, the distributions of Fe(Il) and its half-life were investigated in the upper 500-m of the East China
Sea shelf/shelf break area in July 2019. The maxima of Fe(II) were observed in the surface layer (13 - 15 m), comprising
3 —21% of dissolved Fe; these high Fe(Il) in the surface water could be derived from photochemical reaction. The Fe(II)
minima around chlorophyll ¢ maximum suggested an aggressive uptake of Fe(Il) by in-situ phytoplankton communities.
In this study area, the Fe(Il) half-life ranged from 3 to 22 minutes within the euphotic layers, relatively longer than that
in the oceanic region in the subtropical South Pacific. These results suggested that bioavailability of Fe was high in the

East China Sea shelf/shelf break area.
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Fig. 1 Sampling stations during T/S Nagasaki-maru
NS33 cruise.
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Fig. 2 Vertical distributions of (a) Fe(II), (b) dissolved Fe,
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Fig. 3 (a) Vertical distribution of Fe(II) half-life (T1/2) and
(b) relationship between temperature and Fe(II) half-life
in this study area.
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Abstract

In marine teleosts, as well as other gnathostomes, the gill and kidney work together to maintain body fluid
homeostasis. We investigated the physiology of hagfish, the only extant omso-ionoconforming vertebrates,
aiming to explore the origin of our osmoregulatory ability. The analysis of free amino acids in the muscle
suggested hagfish conducts amino acid-based osmoregulation at the single-cell level, rather than the whole-
animal level, in response to changes in environmental salinity. The amino acid transporters belonging to the
solute carrier family 6 may contribute to this process by promoting amino acid reabsorption in the kidney.
Although the neurohypophysial hormone is a classical endocrine regulator of renal function, its receptors
were detected in the hagfish brain, pituitary and atrium; the result implies that the hagfish neurohypophysial
hormone has both shared and unique functions relative to that of other vertebrates.

1. [ZLC&HIZ

Fx b hEELHFHESD ORI, MIHRET & A 4
kAWK DK 1/3 1R 5 TR 8B Ch b, Z s
SO e £ ORIEATRRE & TS EHIET 5 NaWR (O
NEVR) OEICE D, 2K L CHEFE MR I,
RIEHEE N K & FIESE Ly TIESAL) Th 0, SMREEDZE
{ERZOFEEHRNICKBES D, KNBREEZ 5 EICHET 5
RIS O L AT, —Bno, ol cEfRIhizD
7255 02 REFgeiE, BUAEFHEY cHE— NERE TH D
MOEoOX X X7 0e L, OBIROMBEE L 20N
YW A RFET S Z Sic k0, I B B IR
HE A DOEALIRIFICES Z LA BT LD TH S,

WHEE XX & 0 F X O & BB R BT 2 s 7 & i
MICIRE LTz, ZORR, X2 X3 GRER) ALt
W9 A RRRERIE Y 7 L — MY — 2ol b b 53,
BRI IR E 2L LT b OB NaCl ik he I A28 L
W ERboot, L LERHZ, BT 2 BRI
BT eeEE R Lz, 29 LEkRicESx, 44
FEVIHRIC T 2 BR O R 7 6 N BEMIRIE A ' T
H D FEREBIEFR LT OZRE (VIR) (255 H L, BHED
TRED BTEFRAT 2 PO E 2 D T2,

2. MIERE - A&

INETIE, OXF T FXOBHRCT 2 BREEIAN T
L. SMREEE DRSS U CRIA LN E#T A&, 72
LNC@RED T X/ BBEER D HAIC B TFET 5 2 & &
HU7, 727 8ix TESA) Ay ClaNIR B
HcAWsND, XXX bMaNICT X ) BEERT 5
ZENEEINTWAD (Currie and Edwards, 2010) . #ASHEfE
DT BRT e T 7 AN EZFOEET S5 T
2, BgRO T X BEER AR IZ OV T U ENY) TS
BHEATERY | ENRMEICEI O T X B R PR EL T
HZENMBENTWS (Gonskaetal,2000), ZxLTX

AT EOFRBEEFIINEORVEAREETHY . MES T
DZEMB R FEE R Z — T 2SI TH D, U EE
B E 2. ARECIFA TR OWEEET 2 ) BROTEEE & = DL
EEEICRAN S & &b, BigcBI 57 X Bl RO R
TERMNT UTe, F AR IR TRAE SR S & H 325 Nk
RICHER L, (BB HAERER T Ch A %BER LT
oW, 2FEEOZAEMRERE Lz, £ZFMRO mRNA ¥
BUIMN « TEAEL DM TRICES, ZNORENEE ¥ —
Fy R THDEHR SN, £ TAMZETIE, XZUTF
BIERNVE LV ROMREEZIIMRT A L2 HE L, FiESE
B D2 FIEO RTEZE WL LT,

EERICHEAT 2 X U X (Eptatretus burgeri) 1%, FRK
SRR EEE RO WD 2SI L=, XX U X
WEK - EIREEK - RIS 1EMBIEL (Fn=5-6).
MR Z BRI U7, WEEET X ERMRNT LT, AhPHRRRIC 4 f5 R
viw) D 3%ANEY Y FAEEEMZTHREDTA AL, 5
Lz B 1ouL 2 miEEs s v~ 7 Z 7 ¢+ — (HPLC) (2
U7z, HPLC I3 BRI o & — DR 2 FIH LTz,
F o, WEEARKIZEIB L R G E TERE, Ol oW
(B B DKL & BREL L. Bouin K CHEE L7z, BES Sum O3
77 4 YR &R L, DIG 15k cRNA 7’2 —7 % AT in
situ hybridization (ISH) % 3EfEi L 7= (Takabe etal., 2012),

3. BREER
XA TS XHATOEEET 2 ) BROER
WHMEKTERHE LIZX X U FXOHAICB T, kbE<
EENDWEET R VBRI 7 e Y > (2801 £ 524 mM) TdH
V. Z U (23.06 £ 633mM) 25 HUTH N, F DD
WEBET X FRIREEIL 6 mM % FlElo 72, AT OWERET </
P B I ZAMRBEE VIR IS L, kiR m Y v, U v
YNz, bud=y vV TAEI TT= NY
voAvaAL vy al v OEENREECTH - (Fig. 1),




s s
$ &6
= 87.53 + ‘, 6.96 mM
P l015mM Q~ /

SR A mKEE

o

Qv ba—LE ‘\‘\\-
Ay
W 20270 =
BPro MGy ®™Ala ®Thr ®val B 18.75 mM

B Tau MlLeu MW Met WSer MGIn " ’
MGy Wlle WAABAMAsn ® Thr ﬁ.'
' His M Others
= b N
SiEEEEE

Fig. 1 X4 7 F AP OBEET 3 / B OZEH). HPLC (o
L2 EE/REHROKGEGENGEM. MORLOMEIL
TRTOWEHET X/ BRIREOAFHE., AP CTREN 2
mM % T a2 lEET < BRlE Others & L TR

BT D 7 3 BRREA O BTE

B CTHRE T DT I/ BEEEIR solute carrier family (SLC)
6a6, 6al8 B LN 7a8 DHIE%L ISH THRAELTZ, ZDHH
SLC7a8 %< 2 FEEIC DWW T 7T 5, SLC6a6 I
SRERER & R B e R I . SLC6al8 [T FE A Ne Iz
AR D 2 JRTE LT (Fig. 2),

BERILVE CZREDBIE

2 A DORIERVE R (DN7735 72 5 TONZ DN20708)
WZDWT, ZNEIUN - FEE L OIBICIIT 5JRH1E% ISH T
M7=, DN7735 OFEBUIIG O JEHIFH TR 7223, Bz T/
¥ (Fig. 3B, C) ., K Fi#k/e & Nt TERIKIC Y 7T v E
L= (Fig. 3D, E), DN20708 @ 7 /U ERED
AR HRTE L7 (Fig. 3F-H),

4. FLOESHDEE

ALY, TNETHEEENAAL oo XZ v F X%
DOENEA 17 2 7 W2 FIN LRI L ~L TORK IS
FHET D] ZENMIRB SN, BRER ) Ao BikiL,
AV IRESY © AR WIS & o TR L~ o RiE R SR
WCHEKT 5, SBIZECHOETH Y 2085 THRER) oY
VAT L DB R ATV O BRERE DZSE 2 MGE L2V,
VTR OFENT > H1%, TUEM) & O3 - AE S O 5 2
FEM TR -T2, DN7735 OfiE & BE S Z — XM E
Mo V1 BIZHRIZELT 5, — . DN20708 XU EE ) D
BT < V2 TS RIKIOERTH DA, DIICIRS LT3
B 2 HI3MIC 720, ZAUCBEHE L T, BRIERLVEUDRHE
ERLESZ & XX 70 MmENBRAEFHERY TR bIE
WZ E RIS 5 (Forster, 1998) , X # 7 X% HER /LT
VROBEERRIET S Z & T [HBEFRLEVRITOODDLR
R A E D L) o200 2BPTEL L EZ TN,

SEXH

(1) Currie, S., Edwards, S.L., 2010: “The curious case of the
chemical composition of hagfish tissues--50 years on”. Comp.
Biochem. Physiol. A Mol. Integr. Physiol., 157, 111-115.

(2) Gonska, T., Hirsch, J.R., Schlatter, E., 2000: “Amino acid
transport in the renal proximal tubule.” Amino Acids, 19, 395—

407.

(3) Takabe, S., Teranishi, K., Takaki, S., Kusakabe, M., Hirose, S.,
Kaneko, T., Hyodo, S., 2012: “Morphological and functional
characterization of a novel Na/K*-ATPase-immunoreactive,

follicle-like structure on the gill septum of Japanese banded
houndshark, Triakis scyllium.” Cell Tissue Res., 348, 141-153.

(4) Forster, M.E., 1998: “Cardiovascular function in hagfishes.” in:
Jorgensen, J.M., Lomholt, J.P., Weber R.E., Malte H. (eds.),
The biology of hagfishes. Chapman and Hall, London, pp. 237-
258.

Fig. 2 Bl&ICIB1T 27 I/ BEREEO JJTE. (A, B) SLC626. (C,
D) SLC6al8. (A, C) B A7 r—7 (B,D) 7 v F kA7 R
—7.

Fig. 3 $RERIVE VZRIEDIRIE. (A) IME NEED HE Yot
#%. (B-E) M & FEAKRIZIIT D DN7735. HE Yetafs & 135 o fE
K. (F-H) DEIZHIT 5 DN20708. (B, D, G) v AFn—7,
(C,E,EH) 7vF vy 27n—7. HETFEHICBIT
DN7735 D 7" F (E) 72 B NSRRI EIES 5 DN20708 D 3
7T R CRT(H).



a4 ADMICK D ZERDBFEHE

Sperm allocation at fertilization by female cuttlefish

Ve BtE, MR - MEPESEES,  E-mail: norico3000@tsc.u-tokai.ac.jp

=

KA, WK« RKUEHEM, E-mail: iwayou@aori.u-tokyo.ac.jp

Abstract
Sexual selection continues after copulation. In promiscuous species, females copulate more than one male, and some

females control sperm usage and fertilization after copulation. Such post-copulatory sexual selection is called as “Cryptic

Female Choice” and has significant influence on evolution of reproductive systems, however, it is very difficult to
analyze as it usually occurs inside female body. Females of squid and cuttlefish copulate with multiple males, store sperm
in their body, but fertilize eggs externally, therefore it can be ideal species to analyze the CFC. In this study, first, we
analyzed detailed morphology of egg jerry layers, and examined how to estimate sperm usage pattern in two cuttlefish
species Sepia esculenta and S. japonica. Second, we conducted behavioral study in Australian pygmy squid Ideosepius
hallami. Two types of copulative behaviors, two sperm storage patterns, and female’s sperm removal behavior

associating with male’s mating tactic were firstly revealed. These results suggest that reproductive systems in

cephalopods would be excellent models for sexual selection studies.
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Abstract
Discoveries of two extant Coelacanths, Latimeria chalumnae from Africa and L. menadoensis from
Indonesia were epoch-making events in biology of the twentieth century. A multi-disciplinary team of
researchers from Japan and Indonesia is currently working on a taxonomic revision of extant Coelacanths.
Observations made on internal morphology based on CT scan imagery have revealed possible diagnostic
characters distinguishing the two species. Presence of lung and spiral valve of L. menadoensis was

confirmed through the first ever dissection of this species.
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Estimation of migration routes of baleen whales by using carbon-14
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Abstract
We investigated the use of radiocarbon isotope, carbon-14, in the baleen plate for reconstructing the
migration history and foraging area of baleen whale in the western North Pacific Ocean. This approach relies
on the prominent latitudinal gradient of dissolved inorganic carbon A '*C values in surface seawater, which
is characterized by low values in the subarctic area (influenced by Oyashio Current) and high values in the
subtropical area (influenced by Kuroshio). Because A “C -DIC signatures are transferred to higher trophic
level organisms via food chain, the position-dependent change in A'*C of a baleen plate, from its root to tip,
reflects the shift in the baleen whale’s foraging area, serving as a useful recorder of its migration history. A
14C-baleen values of stranded Right whale were measured and the low A'#C value suggested that the righ
twhale inhabited waters in the Oyashio current that originates in the Arctic Ocean and flows southward into

the northern Pacific.
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