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Mechanism of thermotolerance induction by split-dose hyperthermia in
Deinococcus radiodurans DNA repair deficient mutants

Kazuki Harada, Mami Ando, Tomoko Fujimura-ito, Mika Kasahara-Imamura,
Yoshihiko Sako, Aritsune Uchida, Yuzaburo Ishida, Hajime Kadota, Takeo
Ohnishi and Bevan E.B. Moseley

International Journal of Molecular Medicine, 12, 141-747 (2003)

We examined the phenomenon of thermotolerance induction in the radioresistant
prokaryote, Deinococcus radiodurans, which was initially exposed to 30 min at 52°C
followed by various intervals up to 6h at 30°C in TGY medium and then re-exposed to
52°C for various periods, i.e., split-dose hyperthermia. This thermotolerance induction
was analyzed in DNA repair deficient mutants and the wild-type strain MR,. We conclude
th'at proteins synthesized during the interexposure intervals, i.e., the products of the uvsD
and recA genes contribute to the induction of thermotolerance in D. radiodurans.

5’ -nuclease PCR assay of gliding bacteria that kill Ske/etonema costatum
in seawater ,

Toshimichi Maeda, Makoto Sasaki, Mu You, Shin-ya Ohsugi, Atushi Mitsutani,
Manabu Furushita and Tsuneo Shiba

Microbes and Envirorment, 18, 188-195 (2003)

A 5’-nuclease PCR assay, targeting 16S rRNA, was developed to detect a group of gliding
bacteria that digest Skeletonema costatum cells. The detection limit was 15 molecules of
the target DNA in one reaction mixture. The assay is so strict that the probe did not
hybridize to DNA fragment with one nucleotide mismatch, even though the amount of
DNA fragments was increased to the order of 10'® molecules. The assay was applied to
DNA extracted from natural seawater of Yoshimi Bay, Hibiki-nada Sea, Japan, during the
period from August 1998 to February 1999. A positive result was obtained only for a
seawater sample of September 1998. Among 30 PCR clones obtained from the
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5’-nuclease PCR product of the positive sample, 25 positive clones were identical in the
structure of the probe region, whereas negative clones had one nucleotide mismatch or
deletion. The results indicate that the assay detects only the target sequence even in

natural seawater DNA.

Utilizatfon of a particle gun DNA introduction system for the analysis of
cis-regulatory elements controlling the spatial expression pattern of the
arylsulfatase gene (HpArs) in sea urchin embryos.

Manabu Kurita, Hisato Kondoh, Keiko Mitsunaga-Nakatsubo, Taishin Shimotori,
Naoki Sakamoto, Takashi Yamamoto, Hiraku Shimada and Koji Akasaka
Development Genes and Evolution. 213: 44-49, 2003

We applied a particle gun method to introduce DNA into fertilized sea urchin eggs for the
analysis of cis-regulatory elements responsible for spatial gene expression during
development. We introduced HpArs (sea urchin arylsulfatase gene) into the fertilized
eggs and obtained high expression levels of the fusion genes. Using this assay system,
we demonstrated that a fragment of HpArs (-3,484 to 4,636) is sufficient for aboral
ectoderm-specific expression, and that the region in the first intron from +406 to +1,993
contains the control elements responsible for the repression of the HpArs promoter

activity in secondary mesenchyme cells.

Purification and partial characterization of a dipeptidyl peptidase from
Prevotella intermedia

Y. Shibata, Y. Miwa, K. Hirai, and S. Fujimura

Oral Microbiology and Immunology, 18, 196-198 (2003)

A peptidase hydrolyzed X-Pro-p-nitroanilide was purified from the cell extract of

-Prevotella intermedia ATCC 25611 by ion-exchange chromatography and hydrophobic

interaction chromatography. The purified enzyme exhibited a molecular size of 74 kDa
from sodium dodecyl sulfate-polyacrylamide gel electrophoresis and the maximum enzyme
activity was found that between pH 7.0 and pH 7.5. This peptidase was a serine enzyrhe
and hydrolyzed Lys-Pro-p-nitroanilide, Arg-Pro-p-nitroanilide, and Ala-Pro-p-nitroanilide,
but Lys-Ala-p-nitroanilide was not split. The enzyme may be classified as a dipeptidyl

peptidase IV.
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Taxonomic notes on marine algae from malaysia. XI. Four species of
Rhodophyceae

Yukimasa Yamagishi, Michio Masuda, Tsuyoshi Abe, ShinyaUwai, Kazuhiro Kogame,
Shigeo Kawaguchi and Siew Moi Phang

Botanica Marina, 46, 534-547 (2003)

In order to elucidate the precise taxonomic status of a red alga Hyprnea cornuta (Kiitzing)
J. Agardh var. stellulifera J. Agardh (Hypneaceae, Gigartinales) from Malaysia, its
morphological features are described herein, and its chloroplast-encoded rbcL sequence is
compared to that of the type variety and additional species of the genus. Descriptions are
also provided for three species of the Ceramiales that are newly recorded from Malaysia.
These include Heterosiphonia crispella (C. Agardh) Wynne, Laurencia pygmaea

Weber-van Bosse and L. majuscula (Harvey).

The analysis of immune responses of a novel CC-chemokine gene from Japanese
flounder Paralichthys olivaceus

. Tomoya Kono, Riichi Kusuda, Eijiro Kawahara and Masahiro Sakai

Vaccine, 21, 446-457 (2003)

A novel CC-chemokine gene was isolated from the Japanese flounder Paralichthys
olivaceus by expressed sequence tag analysis. The function of this CC-chemokine gene
was studied by DNA injection. To investigate the immune responseé to the CC-chemokine,
a plasmid construct containing the novel CC-chemokine protein expressed in serum on 1,
3 and 5 days after plasmid injection were estimated by ELISA. CC-chemokine gene
injection increased the migration of phagocytic cells. Macrophage functions such as
production of superoxide anion and phagocytosis were also stimulated by this gene

injection. Thus, this gene from Japanese flounder has functional similarities to that of a

" mammalian CC-chemokine gene.

ifferences of low water temperature tolerance among clonal lines in silver
crucian carp (Carassius langsdorfi )

Kenji Sakamoto, Masamichi Nakajima and Nobuhiko Taniguchi

Fish Genet. Breed. Sci., 33, 49-54 (2003)

The low water temperature tolerance traits of two clonal lines of silver crucian carp
(SCCO1-1 and SCC01-2) were investigated. Individual juvenile fish were exposed to low
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water temperature stress at 4+ 1°C, and the time (minutes after start) of death was
recorded. For both clonal lines, the times of death varied with the growth and rearing
water temperature. The time of death was measured, and estimated the environmental and
genetic variances of low water temperature tolerance at the second exposure experiment
using four clonal lines: SCC00-4, SCC00-6, SCC00-7and SCCO00-9. The genetic and
environmental variances of the time were calculated as 65714.16 and 4786.30,
respectively. The broad sense heritability of the time was calculated as 0.932. This result
indicated that the trait of low water temperature tolerance has high genetic variability in

the silver crucian carp.

Differences of seawater tolerance among clonal lines in silver crucian
carp (Carassius langsdorfi/)

Kenji Sakamoto, Masamichi Nakajima and Nobuhiko Taniguchi

Fish Genet. Breed Sci., 33, 55-60 (2003)

The seawater tolerance traits of two clonal lines of silver crucian carp (SCCO01-1 and
SCCO01-2) were investigated. Individual juvenile fish were exposed to seawater stress at
20 ppt, and time (minutes after the start) of death was recorded. For both clonal lines, the
times of death varied with the growth and rearing salinity. The time of death was
measured, and estimated the environmental and genetic variances of seawater tolerance at
the second exposure experiment using four clonal lines: SCC00-7, SCC00-8, SCC00-10
and SCC00-11. The genetic and environmental variances of the time were calculated as
93531.53 and 6092.60, respectively. The broad sense heritability of the time was
calculated as 0.939. This result indicated that the trait of seawater tolerance has high

genetic variability in the silver crucian carp.

DNA polymorphism in the growth hormone gene and its association with body
size in feminized seedings of Japanese Flounder, Paralichthys olivaceus
Hiromi ‘Shimidzu and Eiji Okimasu

Annb. ﬁbp. Fac. Life Sci. Biotechnol. Fukuyama Univ., 2, 17-27 (2003)

Variation within the growth hormone and its association with growth trait in Japanese
flounder, Paralichthys olivaceus, was investigated. Based on microsatellite analysis, it
was demonstrated that the distinct genetic divergence was not observed within the
feminized seeding. Polymorphism of various lengths were also detected by the digestion

of the polymerase chain reaction (PCR) — amplified growth hormone gene fragment with
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Sau3Al restriction enzyme. To study the possible association between variation in the
growth hormone gene fragment and body weight, 60 individuals of the feminized seedings
of three various size (large, medium, and small weight) were selected and the entire
genetic structure of the growth hormone was analyzed. Significant heterogeneity of the
growth hormone with haplotype and genotype frequencies was detected among the

different-sized groups.

An infectious marker in intestine and kidney of Japanese flounder challenged
with Edwardsiella tarda.

Takayuki Ashida, Satomi Tsukahra and Eiji Okimasu

Rept. Res. Inst. Marine Biores. Fukuyama Univ., 14, 1-7 (2003)

We examined the heat shock protein (hsp) 60 expression level by western blot analysis in
the Japanese flounder tissues on the edwardsiellosis induced with Edwardsiella tarda. In
the intestine, when fish were infected with this pathogen, the hsp 60 expression level
showed significantly (p<0.05) lower than non-infected fish (control). In kidney, the
expression levels in the infected fishes were significantly (p<0.05) higher than the control
after infection. The hsp 60 synthesis are different depended on the tissue and the

measurement of the level might be shown on a biomarker of infectious stress.

R
OBEF K

Effect of immobilized algicidal bacteria against harmful algae

Hirotaka Kitaguchi, Atsushi Mitsutani, and Yuzaburo Ishida

MBC 2003 (combined meeting of the 6th International Marine Biotechnology
Conference and the 5th Asia-Pacific Marine Biotechnology Conference), Chiba
and Tokyo, Japan, (2003-9)

Based on the concept of applying bacteria that can kill microalgae to regulate harmful
algal blooms (HABs), many algicidal bacteria have been isolated from various coastal
waters. At present, clarification of the algicidal mechanism is in progress, but the method
of practical application is not yet established. Here we have examined some properties of
algicidal bacteria entrapped in gel matrix to evaluate the possibility for application. It is

expected that there is the unique feature in this method, that is, the obtained beads can act
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as not only the algicide but also the cradle of algicidal bacteria.

Characterisation of Ci~GnRHLP gene which codes GnRH-| ike peptide in ascidian.

Katsumi Takamura
INTERNATIONAL UROCHORDATE MEETING 2003, Carry le Rouet, France (2003-10)

In ascidian, neurosecration system for neurotransmitter and neurohormone has been not
studied enough. We have cloned and analysed several genes coding neurotransmitter
synthesis enzymes and neurohormone precursors using PCR methods and EST analysis in
Ciona intestinalis. In those studies, we found a precursor gene in which GnRH-like
peptides were coded. GnRH is a key peptide for the control of releasing Gonadotropin and
is composed of 10 amino acids conserved in any vertebrates. This gene,Ci-GnRHLP
(Ciona GnRH-like peptides) is 1082 bp long and its ORF (open reading frame) codes 729
amino acids. We can find a hydrophobic region at N-terminal end, GnRH-like amino acid
sequences, followed by three amino acids GRR or GKR which seem to be a protease
recognition site, and GnRH-associated peptide (GAP) at C-terminal end in protein
precursor coded by this ORF, as other vertebrate GnRH precursor. Interestingly, this
GnRH precursor in Ciona contains three GnRH-like amino acid sequences, while those in
vertebrate contain only one GnRH peptide sequence. RT-PCR analysis showed that this
RNA product existed preferentially in adult neural complex. Additionally, two cDNAs,
which might play a role in GnRH peptide maturation, were isolated from neural complex
c¢DNA library. One coded a glutaminyl-peptide cyclotransferase and another coded a
peptidyl-glycine alpha-amidating monooxygenase. Although expression of these genes in
adult neural complex is only indirect evidence, matured and functional GnRH peptides
may be produced from Ci-GnRHLP protein by these enzymes. To confirm this possibility,
we prepared antiserum against synthetic Ci-GnRH peptide. Preliminary experiment with
this antiserum showed that some immunostained cells were located in papillae of tadpole
larvae and in adult neural complex. Now we attempt to analyse maturation process and

function of Ci-GnRH peptide by immunoblott analysis.
HEBREOESFYEICLIEEREAN=XL

MERFER, BHAE. LOEE, FEEZR
¥k 15 FERFKEFETE - BEXHAR (EWw) (2003-10)

HELY LA BYDRHER TF FHEREET & 2 OBERET O BHE & A2
EHEE, $MAE. BARA
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BAREMFR 2003 FEFR (HME) . HEESHE. P. (2003-9)

Hxlid, AF 27 LA RYREHMEREL V. GnRHEER7F FEa—FLTW3
LEONIBEFEHBELZ, ZORICIE 10 BOT I ) BEH 5725 GnRH RS
FIN3EEEN, TEDHILTODOT I ) BIIFHEHOLOLILETH-T-, =
DEFIDEFZIIINTF RORBI LB EIWTEI DN TFE LN K E C RDOEAMIC
VEREBERLDNEBRENOHEEETETWS, Lo TINLORTF RREEIZY)
DHENHEEL TS AREMENRRIND, S OICERMTEICL 2 RENF —
YHEET D,

EAGE/ VDY) VEABKETREASESND Y VBBES S VNV HEBETF
DRI

KEEF. \WWEEE, PAKH. ZBRE

F 26 EBERSFEMFER (WF) . EEHR. pb41 (2003-12)

KEGEOBREEIGHEEDO D F LUV TOMRITL BFETHD, 2 THLE
2/ V) ERENSRE LTY VBRI T BI0E - BEISHEEOMER 2 B L
Tro BxlI, TNFETIZY VBZEERWVAREM (-Pi) THRELIZAYE ) ) %
WERICBWTKEICHFEAREND 2kDa DX R B Lz, 22 TID
& Ry G OMEE R RNTT 5 7= OIC-P1 TEE L2 EERIED DL 0, 4V IRIR
Hobhra<e b7 40—, BAREERICKLY 32kDa DF R EEH—Ta v
ROBETHEM UL, BMY U RIED N KRBOT I BEFEb &AL
degenerate primer Z AT 3’ -RACE 1T\, cDNA DE53 7 v —r 2B, &6
WA X% v FEERAWTDNAD S RKIFEZRE LZHER. T2R DNA X, £
FT1,231bp DEXT323 7 I/ BEENDRDORF #a— KL TWz, KEB
V—RBORER.323 T I JBERENCRBZZUNNIEITBEDCTT ) NI TYT
RKBEOV VBEEY NI BEE TR ENEWVHEENEE R L, 72V VBEL

‘ 1ﬁ15ﬂ3ﬁﬂ"3ﬁtﬁ%§ﬂ0!}>@¢%§é?53//$7§§¢W\<;9ﬁ>@n7gtjﬁgu321ft§/ )

DHEDEIFEAE—EK LTV, TZTPIEY VEEEERZ R EDHEELE
BAEFNVRRAT LI u b T T 7 4 =2k o THRIFLIZRER. # U 30 BRH
B4R BETE SR S = 2 L 235 32 kDa D F 0 BR Y VEEER F %
JHEPBP) THB LM LT, /— VUL U = 22 URITORER. PBP BI5F
Y VBRI E L TRBEREEIND Z LB LT R o7, AEMBL3 D AH &
JUF ) LTATIV—nGEEEL, R LIL7 v— 2% BVWTEIT LTRER.
PBP (=¥ LR OEEDE b TR o7z,
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HMEAYE/ VDY UEBNBRECHEREEHINITLAUHRRA 772 —FND
R

HAKER, WFEEE, dPHER. ZHRE
FE26MBXRDFEYES (WF) . EEE. p541 (2003-12)

REGGED ) VBERIROISE « BICEBIIRALRANRE Y, £ TAEEED

—OTHIALERYE ) VDY BHBOBREELICER L8 FREOHL

BBOMALXERLE, Bald, ZNETIZY VB2 EERWVAREEH (-P1) TiF
BLEAYE Y VEREKICBWTpHB FfHEICE#EpH 2 b 2T VI U ER R T 7 #
—EALP) ZRH L7z, &2 T-Pi THEE LEBRENOHRESE, FVIEED T
LAruw b7 7 44—, BARBECI VY —RF R THBLUEER.
ALP 2376 kDa DR Y RTFF KT, LS _EEEZFHELTWD Z EBHLMNIR
o7, FEBALP ONKIRDT I BRECHIN D, 76 kDa DR Y RXTF K& a— K3
% cDNA DERy 77— 2RELE, RiIZZHY TXy v 7EZ VT cDNA D 5 K
WERE LBER, BLK DAL, £ T 2,294 bp DEETT706 7 I/ BFRE
(75,159 Da) BB O0RF 2 a— FLTWe, #ELDOTakr v FEiidT
R/ BEEFIEBERALP O N KO b D EERIL—BH L= L HRBENT 658 7
I VBEEE (70,570Da) oD EBRTRBREINT, ZOMET I/ BEINIT
ANRVAECDTNAYERRAT7 74— LHBRMEZR LI, IRIZCDNA 7u—7 %
BT/ —F M EIToRR,. U UV BHRES T CHREMICH 2, 600 base D
ALP BREEY OFEESMB A DIc, EDICAEMBLI DAY E /) V5 ) AT T 5
U—hHEEEL, RGLEs v — 22 AWTHEIT LR, ALP B+ 0 _LikfEE
DEEPRA LI >Te, KIBENTREA I ET-KAE D His-Tag fE ¥ /%7
Bid, BREEEZ > TR oT7, BE, AV Y U ORERE ALP Z VW TkE
RIS Z2ED TN 5B,

HEAYE/ VDY VB FS VAR—F—REQTBETFOEELHRRA
ZWRE. FEFE. WESIE, PAES
F 26 XS FEYMER (WF) . EEHE. pb41 (2003-12)

AR OB Y B EE AR TIE = DIC KBS I IE B 4012 SRR R
HD, BBRIIZOLIBBRETTULERFTELLL AEZbHOZENTFHEEIND,
I CREMEOREREORE BB LER T2 OICHERYFE ) YD
U VBRI ST A IS R S F LA GRS A2 L2 EIELE, Th
FTRY VEBIBRICOSE L CRETATAN VMR AT 7 ¥ —P L ) VS ¥
VRVBDBREBFEEINFNEBELTRY, HC) VBTV AR—F —KE
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0BG FEBEEL 7D T®E T 5, degenerate 754 <= —% v 7= 3’ -RACE i
TTNAVHEEFRRAT 7 Z—EALP) BEF%2 7 n-=0 735188 TV v EBEHBE
IS & > TRERICHEIES D 1.8kb O DNABTA ZRH L7z, 1.8kb OBTH O
EEFNZREL., E0IAY TX v v FHEICLD cDNA D5 KIGEIRE LT-EER.
25 2,020 bp 572D cDNA X, 616 7 X VEAEREMNDLAR D ORF 22— FLTW
7= (65,288Da) , FEBR Y —REBEOHKR, ZOWET I/ BEIIT A hE
D12 EREEERHOY VBT U AR—F — LM (Identity, 31.8%) &R L7,
RIZeDNA 7 a—T 2 ANWT /) —F U 2 1To 7o R, U VBEEEREMGT TR R
BIIZH9 2,600 base DERBFEMOFEEGKE A DT, X HIZA EMBL3 DR ¥ &/
YT 757477V —NoHEEEL, BELE7a—VERWTY ) LBEFOE
G LIZRER, VB MV AR—F—KEn / PITREEEEFAIC 1 o
DAY b (323bp) BFFEL, O LBEROBELH LMoz, BFE, N
K& CRIGOBKMEMEIS 2 /KL L7 DNA BT 2 KIBEHN CTRESE, BRLE
ez 7RI E (207 7R BERE) KT ARAZERPCTH B,

HEAINS /) YR Hypnea D548 & Rk
WESEIE, EHEEX
BAEEFESE28EKRE (FR) . EEE. p68 (2004-3)

KEANT ) VB Hypnea (RX /) VB, AT/ VE) XA THS0E, BAX
T 2ESBOOLNTV D, AFB IV L= 7 HEHM LERE LIBEROE
ZRUBIR ATV, DI rbdl HMERSIZ b L ICERBOS FREENBIT 21T o7
R, ERKEEETRBETHI NV ONDEOHFEENHER TE /-, BIZUTO
2ODHBICOVWTHLLBETS : (1) ATV IS4 T, AN BARERE
AL, BARRZEEED, SEEHEN DR (E3—540) , AL
IELITH 2y, BALSRCEEFAICESESRAER 2B KT, BE
D H. boergesenii L TSREMMUD N, AHEIIBOHZBENILEL . FEEBHEED

'&E@%@ﬁzwvﬁéom&ﬁ%%ﬂmﬁﬁmmﬁkmwapﬁav,ﬁ%

R TIEA T )V 2B OEHMOBARRENORS 7 L— FILE&Ehi,
(2) LI EREAOAMN B AREREICSHA L, ARRZEHE2RFD, 85— 7L
DHERFH LI, FEFICHESRDIRERZH KL, LIZLIEZF27 FBE
725, rbcl WEERINIBWNTRERAOMFE L 45—103bp 7220, 45 FRHFEMTIX
HRYUHEAIRNS « KEBED H musciformis* E A5 « A A5 ) Uhnbip
57 L— NZEENTz, AL A musciformis L BRI L o128, BEBHX
WE 2T 2 0ls U TRIF I BRBUI A vz,
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BRI E L=7 o/ o Edwardsiel la tarda $8Y RB T T B4 A
DREGE |
AREZE, ®INEXNF, LFEF HEE-—

BARKEFE 203 FEFE (BR) . BREESR. P. 134 (2003-4)

E. trada Y REFECT P2V bEHEML T X ALK E L. ke
WS, BE CEBTAMKROREFEECOWTHEAE, RuiEliE7 Y =/30 K
BB LCERMO Y REEORILHBRER LY b U AL L OE. tarda H/L
< U VIRIECEEOEENEER TRVME S Rofz, MEERIET V280 ME
MY REFEORILMZER THEL oz, BER L UHEEBAMEROKZEFR M IT N
THORILMKRS XL L OEENEEX L HICHBR I Y bEWVEB 2R LT,

Antibody level and growth of cultured sea bass (Dicentrachus /labrax, L.)
immunized with a commercial vaccine against vibriosis

lolanda Viale, Giulia Angelucci, Riichi Kusuda and Fulvio Salati

11th International Conference on Diseases of Fish and ShelIfish, St Julians,
Malta, Book of Abstracts, p. 214 (2003-9)

The aim of this one-year study was first to verify the influence of vaccination on growth
performances and, second, to demonstrate the real protection induced by a commercial
vaccine to vibriosis in sea-cages and land-based basins cultured seawater fish. For the
experiment were used juveniles of sea bass: 5 g fish cultured in an off-shore sea-cage,
and 4 g subjects cultured in an in-shore sea cage. The fish were vaccinated against
vibriosis using a commercial preparation by immersion method. The results of this study
show that there was a significant increase of antibody titers in immunized fish when
compared to the controls. Moreover, although vibriosis spreads every year in the farms
chosen, including during the trials' year, no disease outbreaks were observed in
immunized fish. About Zootechnical performance, little difference on body weight's
increase ‘was recorded in immunized fish when compared to the controls, however this

difference was not significant.

Immuneé response of sea bream (Sparus aurata, L.) to Enterococcus seriolicida

antigens

Fulvio Salati, Giulia Angelucci, lolanda Viale and Riichi Kusuda

11th International Conference on Diseases of Fish and Shel|fish, St Julians,
Malta, Book of Abstracts, p. 216 (2003-9)
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In order to improve knowledge on the vaccine against Enterococcus seriolicida, the
immune response of sea bream to three antigenic preparations were studied. From E.
seriolicida strain, formalin-killed cells (FKC), whole membrane extracts (WME) and
protein M (PM), preparations were obtained. Twenty-five fish each group were injected
i. p. three times every twenty days with the three antigenic preparations and controls with
sterile PBS. The results show that FKC and PM preparations increased antibody titers
after injection when compared to control, while the WME preparation showed toxicity to
sea bream. Particularly, FKC and PM preparations induced a progressive increase of titer
after the second immunization. /n vitro phagocytic activity and phagocytosis index of the

total blood were higher after the third injection in immunized fish than in controls.

THADREREICRIZT IO T U BREDOER
AIRRTE, LERBE SEFEF HEE-
Fpk 15 FERXARFEARE, T MHEEEHL p 22 (2003-10)

<A DRBEEICRIET 7 a4 X OROBEEDOEBIIOVWTHRFLE, <&
AWCFAFFTUERIHDIWVEIE A FIHEOT7 a/ F U 2MEHIHEML TE 2,
AR IVBEAMKROBARE EREEREZRAN-, £, X FTVEXIHK7
a4 ¥ ERE%IC Edwardsiella tarda RN< Y ARRIEGEFZ IEIEREETE L |
FEE R L OWRE oFEEAMBELE S bz kD, BEig L URE A ek
DARBEIIE RIEMER L, EEALKOKRERIIe A AS~FhXT7as s
YCEL RBEmMESRLEDS, BEALKORERIINWTN THLERIRBOON
hote, AXFUERIHEKRT oA F o REEOHEEAMBE L AEMTES
VWMiliz R L,

TNELIUITT7 Oh o508 E - Nycobacter ium BHIE O 7 FRFFRVEENT
MESE, AR, WRE—, XIBE—

- ER 15 EERKARFESASE, TH H#EESH p 31 (2003-10)

7 Y 3D Mycobacteriumsp. ATCCERD 3BR, v ~T VHFIKD 21k & M. marinum
ATCC £k 16srRNA, IST1 3 LU gyrB DIFEBLS| & LB U CRFMIT LT, 7V &
VT VHRD 5 RROBERSNLIFKE bT_TR—TH Y, M marinumiZi
<. BWHHREMEZ R Uiz, LosU. M marunum & 7Y B3O ATCC Bk & DFEXHALL
EIIELEVETYL67.7T%E R0, 7Y BED Mycobacterium sp. VX M. marinum
CIIRMNDELDRTHIONREEELOND, ‘
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Antigenic preparations to immunize sea bass, 0Oicentrarchus /labrax L.,
against Flexibacter marinus infection

Fulvio Salati, Carla Cubadda, lolanda Viale and Riichi Kusuda
International Aquaculture Conference 2003, Verona, |taly, Book of Abstracts,
p. 88 (2003-10)

In order to obtain an effective vaccine against myxobacteriosis, three antigens were
prepared from F marinus strain isolated from diseased sea bass. In this study,
formalin-killed whole cells (FKC), culture filtrate and crude lipopolysaccharide (LPS)
preparations were obtained. The antigens were injected i.p. twice into the sea bass and the
immune response mechanisms of the fish to the preparations were studied. The results
show that the antigen preparations increased antibody titer after the first injection when
compared to control sea bass. Moreover, LPS and FKC preparations stimulated
secondary response. In vitro phagocytic activity and phagocytic index of the total blood
were significantly higher in the crude LPS immunized sea bass when compared to the

controls.

FAIZEIFBAKEE Flavobacterium psychrophilum 1) REEESEITIF
DR ER

KFE & HHE S BREFE AIREZR

FpE 15 FEAARKEZEDE - MEXBXRE, B, BEEES£.p 21
(2003-10)

AAKBEOHY RSEICEREL 7 IORELE

FIRRED, tHEE—, KF B HEET

FR 15 FERFKEZEPE - OEX#HAE, B, #RESHE.p 22
(2003-10) .

RENFREEET OMENES & URSFRICRET/ U HRERSORE
AIEETER,  JIBRC, HAE— EHHEZ BEHT

TR 15 FERAKERLSTE - HEXHAL, B, BIEESZ£p 22
(2003-10)

BEAGHOT)HELUVBEBEOD U AFh oS h-HRESEREEOM

AR LBEETFE

AIRKRZER, HREHA fEHE-—
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TR 1S FEARKEFRTE - BEXMBXRE, B, HBRESL.p 23
(2003-10)

(19) Y5 BMBRBEEICRIZT Fdwardsiella tards BIARES B L UBIRNELEYE
DFEE
FRRE, SBAERX HHE—
Tk 15 FEAXRKEFPE - OEXBRE, B, #HRESHEp 23
(2003-10)

(20) A=FaELEHEEEICE T LMNBREDRE
BRI - BEDHE - BAAK - REE
BARKEFR 2003 £EFR (HR) . HREEHK. P.148 (2003-4)

[BEW] A=A aPOBEHEET, BXINERIGELZLREXT, thoffE
CRBRCEREFOREZRBR LTI 2VEELRINLTWS, 2 Z T3,
BREBTREMELARTIODEBLE L TIL FAE~ORBEINNESHBELHL
MZT B,

[FiE] 1 d@BRY h—RERA FAREIZS{LATE OZ¥EII% 5000, 10000, 15000,
20000, X TUr25000 KIS HORAEL, MLFRAEZEEMAE CHE L, AEICIX
BEEZ LI 2 KIESO AW, MEKPIZTY ) 77T X% 4x10%cells/ml
ERDEIOSEEFML. LEY LAV ZRLFRMBFANTORB D | HEAH 13 A
EEEAKTIZ 5 EE/ml ERBXDICHWMUE, TATITIES BB OREEL,
BAEE%Z 14 B bE X2, AREFORELZRBORRY 7Y v iz kb,
FRDOBEOREE 5 AEZ LI 15 BB E TIT/ o 72, 5 BEREIC 15 BERE THAE
30 EEDER L EKELZRAIE L.

[ER] 156 BT COFNFEEROEZBRITIBHEBRTREINT, BEN 14
BN OHBE T OEHABTROBFERD EITRENCAERR L 28R E R

b7, WEABELSBORELOMICREO T KREERHTIIEY, NEALE
16,000 B/mi® & X IZ 2B REIIRIE L 720,0.0648/H Th o7, TEEHIZAD
EANZIY, WEAEE L EHER L OMIITADOZKRBBERIDTITED, FHLED
BARGINAEE 15,000 B/m TER Iz, L) b, BEEOERLEEROREIT
15,000 B/ CER SN, TOEERSHORABTRROKENFEELEX DN,

(21) ABEEETIZETZTYFRADERROIAKRBTE

THHEZ - REAS - LT - HRAK - KRS
BARKEFS 2003 FEFER (RR) . #HEESHE. P. 148 (2003-4)
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(B8] 7V OB ERBEIFOBRREZITOOORERL LT, AELHGTICBT ST
VIFRDOBEROEKIBREZ FEMIZHA LI T 5,

[FiE]2001 EIC A AFISREGSBRESEES R To 7V BHAERR» HEXR
FEILIZ, 0~40 BEOEARICZERAERIE L, #HEERE & ZEEMEL2H
WTEEL, BRROHEMLTEHREIT o, ,

[FR] MEEZOFHA (&K 3mAlk) IIBFERNRELNARY, 2 B ( 2K
3.8mm Bif#) WAy T NVEKE, B, BREBSIVEHNEFRENSHETS, 3 B
(&K 3.9mm AT#) ICBAO L, BMEEZEBRALET 2, 7 BiS (£F 5mm ATHE) ICHRED
RN T L, SAENREL CEENERICR S, F—HRESMOFRESHEL,
MRTAZE ORI ED, 14 B (2K 6. Tom §i12) &, HEREME L MESHENEK
WCET 5, HREMITETMEVEL,. TREVHER TS, MHiRiEE L NIgiES
NELLEED D, 16 A (2K 6.8m Altg) 1Zid HiESE L #BEFNEE L, R
SRR, MERRS L CLERRSHERT 5, BRRES LEERMBL. T
BEOERIELe, 17 B (£F 7. 5mm AT%) 12, BEH, RS X O & Rk
NHE L, ERSEH LIAD D, BRERROLEPET L, BEEERIELLED
5, 19 B (&K 8mn fiif%) 1<, MESFIIBEHMN OB LEAD, iRk & m
BEMOMBREIES, TELPERB, TEEETSIVCRBEESIEE TS, 27
A (£& 15mm BIE) ICHEBEBSHERL, ZELETOBERNHAI- 7=, KiEDkE
KERERIET D, 40 Bl (£F 20mm A7) 12X, (FRBENEL 20, KD
EELHET S, LML . EBEROEIEIFR+STH Y EAEICHEI AKX <,
FRNPOHA~DERHITHS LEDND,

(22) FHEEFUHTICETS S 7HADHENEER
BARAL - A - BILEE - KRS .
HAKEFR 2003 FEFR (RF) . AREESR. P.148 (2003-4)

[B8)] P77 ORBADERRRICETIREITH D HOD, {FHEAZ DM
SRR DWW TOBEIZ RV AR TIE F 7 7 7 ORMREIZ SV TRET LA %
DEEEBIIRKRS TS DRERBORS & -1,

[HiE] AAERBICLIZERBERICLVBLREIINSBESMuFAE
200245 H10H~TH 14 B 65 AfIAE L7z, LETLY TATIT, Bl
aNR=FRIVCEEFARZHRE L, BEEZB I UM% 2 A5 30 Al
FT2HEBX, 3 HENH 65 BEE TS5 BEICY 7Y v 7 %{To0-, ~A4 7 1
A—=F—2ANTERE, BH#ER, BE. FRRBIVEHEZ 0. 0lom T THIE
L7,

[HR] £Rioxd 25, K. BEoEstRERiIES CrieR 6. 33mm (22
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A ) & 19.38mm (50 H#n) . MFEE TIEILEK 8. 91mm (30 A #R) & 21. 32mm (50 B &h) .
B TiI2& 6. 84mm (24 H#R) & 10.61mm (35 BEN ICBHAR LN, T 6D
 EHAZEAESDETREONENR UHM A HBI L RERME 5 YT S L
oo BRICHT HEEM, FEET, RIMOMAIRE OB LIEL XA, Wb, B
DIETH 7o, ZHIiIhBEDOEE 12 2 EICIENFEAFRR B ER T (FHER) . WEbkBE
AL (BER) | LRSS (SRS DIE L B2 5> Tue, Shid 6 BEICRETE
DEHPEDOWMAL LY LR SFHLEE IO HIBREOHEKENEZF LTV S -
HEEZ LN,

(2 3) BBINAFEETHEALEES A DHMABERK
Bl - EEEZ - HARAK - REE
BAKEFRR 2003 FEFS (X)) . HEESHK. P. 149 (2003-4)

[BA9] TR E OREIC X o TR SN =BT ERICRIT 24 HER OB #KTE
FROFHBZ A b NT$ 5,

[FiE] 2hETORFTERTHONI ENZRBENALE (20,000 {H{E/m®) T
SMUFREFIRAEL, KR ISCTHAE TER Lz, ZORFREN LERAEREZIT
VW 5~10% DK TN < Y o CEE LB ICHEI R ORIE, SNBEEORRE. B
BIERIBROREZT o -, BREAGETR & MR FEO BRI HEEE & AW
WEEXRANTA Ty F L,

[BR] FHRAOREERREL, KREWMLOLEICST IREERORI—ME ELIC
LT bERICES L TORBIBRIT 8 BRICRS &Nz, HERE BRI
FREDRK & B EERBRIZRO X 5 It bz, A7 —Y 1 Tid (TL4m
m) B ROERENA LI, MEOCKR., BOSBE I, 27— 2 Tit (TL6
mm) BEIIFEELTHE L, FEMREESOFRENBEN., XT— 3 Tix (TL7
mm) HEEESN 3 EHEL, BROBRENA LN, R, MEBFRETE X
DHBEL., TREEENENZ, A7—Y 4 Tit (TL8mm) FHEEREMS LE L.
RMEEENTER SN, BREBIBE Y. LREROBRENL N, AT —
5 Tk (TL10mm) RERAIEFHR EICEL, B, LEFRBEIS2EICHRELE, X
F— 6 Tit (TL1lmm) EiE. Bk, B HEOSHEH»RET L, AT—U1
TiE (TL14mm) BFIFT 27 &2, BERIZEFRLEZER L7z, HREFRIIHEE
L. MERELOTRIBEBENT-, AT —Y8 TiX (TL16mm) OiEEES. M D
BEABET L, MRART —VICEELT,

(24) ZBRAFETHBELELES AOHEARE
ANl - BEEZ - HRAKE - KRS
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BAKESSE 2003 FEFR (RH) . #HEESHE. P. 149 (2003-4)

[BH] 5 ADREBERENZHIT D720, SMUFALLHAT CORFTARE
DEGZEFNODEFEEBEFRONIT D,

[FiE] HFETOHAETERTHLMNCESN-EBEINESE (20,000 fE{E/m)
THLIFRZIAEL, KB 1SCTHAET TER L, ZOHAFEARNL 5 AT &
IR ATV 5~10% Dk FA~ ) v TRELE, &K, E, BE. ¥
E. BRE. &&, BXUOLEEZAELEZ, 2RCHTIEBUOEMER LR
N, BT A ) —OBSICITEMREEHR L,

[HR] 2RCHTIHEMERITTRTERT A R —2R L7, ZILDICE
B (TL4AmmETOR) &¢4&H (TL1I0mmFE TOR]) DEEENAE L., RICETE &
THEHOERE (TL6~10mmDE]) BNE L, Thbb, FTFEKEgEN, DWW T
EAHSRE S RIE LT, BRI OLEICHT2REHROR—MH2EHIC L THL
POEEICESETOREIBESL 10 BEICRS Lz, ThbOREEM LML
HETERIBTE & OBEIIR B TRETT 5,

(25) EFAFHACHATRETICEITHEHEY XA
FEHEEZ - AR - HRAK - KRE
BARKEFS 2003 £EFR (ER) . RESHR. P.149 (2003-4)

[BR] & 7 A OBEARRERLRICIIEDHEBIBHEETKPICRFEEEY, &%
BB E B ORBHZ Ko THREMPMETLTLE I BNLH D, £/, £ T ADEE
DIERLFFHIEEREBE LT EENbH D, £Z T, 7 AFARADOEMY X
LEHEREAZRA LML, XV ABRNLAYERORIEEFIEEHLNITEI L
ZEHME LT,

[HFEE1301 BRY H—RFA FMUT AT I 7SI 5 A {FA%E 500 BINA L
oo BRBHIZAFRT 7T RRICARUTL, 3R 7TRHCTRIT L7, IRAEBOFATT, 10 FB L
U4 3 RFEICAYEEE 2 R8H U7, FR1 7RG 30 DTk 7 A{FAZ 10 BE
DL, HLENEERHE Lz, ZORELHIT 2 BEEZOFE 9 BEE TITL,
WEFRT T BRICEB L TR O BRICIR T L, 7, BEIROSEKICE L &
Shi=-BRZt 5 AFA 100 BZBIORBKEICRAE L, ZI»0H 30 HEiIct
FAFA 10 BBV L, BEEZ2HN, ZORERNAE LIFAaBWRL %2
BETIToMl, HbLO—EDERY 11-12, 15-16, 20-21, 25-26, 30-31, &
O 35-36 HERFFICIT o 72,

[HR] & 7 AFARRIBHEZToTW AP L@ U CREE L7, 13T 2 KM%
1% 9 BT 1T T O BB CILENEYIZRD bhikho Tz, BERICIILTOH
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EEE L TEEROY—7 B30 bz, RLBRERSMIT, SIT 2% L 5%
5—6 FRICBEEBOE—J/ BBENAZ L Thotz, 10 BEROE T AFAITEH = D
BMBEDOONDZZ LD, ZOXOIREHEIXAILTABREOLDLELZ NS,
EREOEHEEIIBW TS, ZOL ) B X S U= BIAEE L QEE )
EELEbhB,

(26) A=AaEDAMBEICRIFTKEORE
BARAZK - hEFE— - RRE
BAKERR 2003 FEFE (BRR) . HEEEH. P. 157 (2003-4)

(B8] A==€, HFNHBROMISHEATEL L TRENSEL LTHER
ENTVWE AMRETIIA=F I BDOREDOT-ODEB L U TKENEFEHERS R
B2 5B AERERGR»OLLI & L,
[FE] 1001 3054 FAKEZEATICAY, AFRETAEL-A=F=2¥ 1
BAL 2ERADHKAELZITR o1z, =243 1A (EHLE 10.89cn, FHy
K 26.05g) #—/KkHH7=0 510,15, BLU20 B, 2%A (FHLE 17. 43cm,
EHIRE 115.49g) #—KiEHT- 1,3,6,9 BINAL, HEEAFAN* 52 CHE
Lz, HRBRRIC2/KET &AW, BAOEBHER, KB pl Z25HAIL, 10 B
CeE L RELHIE L, |
(F%l AHETIL, 20024E 10 A 1 B~ 11 A 31 B DK T A EEHEREH R
RETHEIZRNLEGBRZ2HET 2. ZOoHMBOREAEONIFESIT
zomcr%otoi Fat | BAOTEHERSIRICIL = ORI/ T IC RS
Roniehotz, FEIRIGIIFAETEEEICIAZENR OGN, —AilH7-0 10 BAS
bolb®EL, ENLVEENMES THELS THELS Rol, =4 a¥ 2HBAD
FARHERNRIIABKBEOET & & bIZEAD L, KB 200CLATIC R 5 & kR
BRI ALRoT, FEEEICL 2B ROZRIBO LN 1T,

(2 7) Stocking Effectiveness of Kuruma Prawn, Penaeus japonicus
Hiroshi Fushimi
Symposium, JSPS International Workshop on the Effectiveness of Stock
Enhancement. (lloilo, The Philippines) (2003-8)

The effect of the releasing operation of the hatchery raised Kuruma prawn postlarvae in
the Lake Hamana, located in Shizuoka prefecture, central Pacific coast of Japan, should
be explained with relation to the life history. fundamental technology of stock

enhancement program of the Kuruma prawn and its process to promotion of fisheries
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established at the end of the 1970’s in the lake Hamana. Since then, the program has been
continued by the Hamana fishermen’s cooperative association and has already of 20 years

history.

(2 8) Role of Aquaculture in Fisheries Production
Hiroshi Fushimi {
1%t Seminar of Afro-Japanese Institute of Ocean Science and Technology (Tunis)
(2003-9)

I should make a brief over view of global production from capture fisheries and
aquaculture, and present state of hatchery-technology in Japan as a basis of aquaculture.
According to FAO statistics, global production from capture fisheries and aquaculture and
fish supply is currently the highest on record and remains very significant for global food
security, providing more than 15 percent of total animal protein supplies. Unfortunately, in
this statistics, there should be some uncertainly about China production. Global capture
fisheries for the world returned to the level of the early 1990s, reaching about 77 to 78
million tones. Aquaculture production has contributed to increase markedly. These
ihcreasing rates of aquaculture in diverse environments made the difference from each
other. Role of fisheries production should be different from developed and under
developing countries. However supply of animal protein has the main role of this
production, there is the role of supplying functional food such as HUFA. Sometimes,
aquaculture production has also important role for getting foreign currency. From the
viewpoint of socio-economics, fisheries production has many different roles depending on
the conditions of a country. In some cases, it is essential to improve the infrastructure on
post harvest, transportation, selling apparatus, and etc. for the promotion of domestic
consumption from fish supply as animal protein. So, the objective of the development of
fisheries products should be dependent on the conditions of a country themselves. |

The hatchery-technology has main role for the improvement of aquaculture production.
From the viewpoint of sustainable use of fisheries resources, the aquaculture industries
should be dependent on hatchery-raised juveniles for their production. The
hatchery-technology is making steady progress in Japan. Recently, the technological
development for seed production in Japan shifted its focus from quantity to quality. The
quality of health and adaptability in hatchery-raised seed were the most important issues to

determine the effectiveness of stock enhancement and aquaculture

(2 9) Status and future challenges of marine fish larviculture in Japan
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Hiroshi Fushimi
R&D/SOM Meeting “Larval Fish Asia” (Bangkok) (2003-9)

(30) /O=xJ0nEN -BERos/Ov/olihinosnvs/o-
KR &
WHEh/ 0EEE  (Wi#d)  (2003-6)

(31) #IFITH1F SBARRER RO REEMII= & 3 T HE
WA, PIREE. &0
BAKESR2003 FEES (AR . MEESH. P.123 (2003-4)

KBIZABEOBEBCHRE*XETHIEELRERO—2TH b, BARMEILE
FEOKREFICEDBEEOBRMBR BB I2EELHETHVEEBEL RS,
Yo TEKBMMERE 2 FBICHTEZ ERTENITEDBIREREORIEL
2%, EDIODITITRE DB ORI RFHIIEORBIEEN D, KR
id. BERT LR, LVESNICEKEMERE 20§55k LTREE
HRax AW ERMEEOREL BRI L T 5,

EKIEMMER : X7 HFR (7u—r1 0%#%) 2EEEEREEHEL -
60L BH T ABKEIINAE L, 20CH B\ E 25 CICRRE LIZERENTHE L
77o E/KIRMHEFEERL, /KR 36.5CHAIVIAOCIKENNT-HERANTE T T D E
TORBFRHZHE LT,

BB H WS O IR MHE ST R RS RMRE T 4 v o
HATEEE, BEHIZLIs A ML T 37, 40 8L 43 CTIT4 BRI A v F 2 _—
L7z, B #E. YR TN—THOE LI D AR Z1T o 1=,

BEEMROFE & BRI . BEgE0o—S28EM L, U VEREE IR T
#%.0.25% R 7 TRE L=, LI5 552 N % 43°C, 2 Bl A % o2 _X— kK
LTz, W&, b U7 —TR0IE UMl DA SRHBI 21T o 72,

7K IR T BE A% HEBR AR 7 1 — SRR TR AEF e p(Rs R M fa 3 L O
L% DRIV T O EIRMMEES RN E < . A& MiRomEeE B
HERBLE, £, 70— 3RRORERICHE O EFEOBEKEREEDE L
BEEMIBOBRMMEEOELZ B LR, MEICEEENL LI, BiEH
Jalz L ATEFMEER T AR LIEE 2 A, AL BEEMROERMMEEIC
BERL LR, ZHUHO/BRNL, BEEMIRIC & 2 &EAKETHERE ORFEA 7]
RETHD Z EBRINT,

(32) EZADFHERHBEREIHT DENEERENOHR
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(1)

AHEET. PERE, THEAN. BEES. WHEHTE. MERESLR
HAKEFR2003 FEFE (AR . #EETE. P.132 (2003-4)

INETIEA BIToT-RBRTIL, Y REEY (fermented vegetable product:
FVP) OROKREIZL Y., v~V ROGUEEHSER, ok b NK HilaEE2mH 5
NEIEZHEL TE72, £ZTHRPFETIE, FVP D b T AJER R GBIt
FTAHRIZOVWTHRE LT,

FVP @ in vitro DHEMEIRIZ. I PA L TCHE L 7 AEEABRHAMmMEKE
AWT, TOAERMEEZA TV =1L L7z Zymosan A DRV IAFHIZ L - T, HIERE
{ZOWTIEAMmERD PMA (Phorbol - 12 - myristate 13-acetate) FIIZ & 5 0, 4
% Cyt. CBUTIBIC X > TFHE L, T, BEICL - THRELZMEX, HHEE
eV F—AEEERRE LR,

in vitro TIZ FVP THIALE L7-EEABHBMIMIK T, ERRE L PMA FIEIC X
6%&&%ﬁ%<&5@@%%btoWpé4ﬁﬁﬁuﬂﬁbtt?f?ﬁ\E'
MEOBRRIEL HEREAMBX LB L THERE (p<0.05) ICEVMEZRLZ, F
oo FVP 205 Lice T AMBOMEEEIL. < R22EmS vwirL, U F
—AFEHLHBR LB LTEE (p<0.05) ICBVMEEZRLE, ShbDZ &
b FVP X, b7 ADHEFRORGBERELTEELETIDREb DI EBRRBR AN
Teo LTeDo T, FVP OROFBEIT, & T AOPHIRBIEICHTAREE LTHSD
LRI, :

43 St
[ CTRY =]

BEBREMENA L REABREMTORREICHITT
EORE - RBER= - BE &
BTig#S5, 35, 160-166 (2003)

MREICRE LW FREIAEE LT, EMMBRESEE S TND, BRERE
RIZBT DRBORE - HBROBRICEEST5EYHIRF HWESCTVANVR) ©
ERZHEARFIMT 22 LT, ABMCHRBIREREDO T L —L2H#T 2LV D
BEMPTBIIROEANZEZ THY, b beREPCHFETIEYHERF%
RwazeT, 8% Z2ERSEDLLDSRE~DA 7 FRLRNT LN
SN D. TOL) RBAND, BIEE TITHED O REIRE R 2 %5 50
B VA NVARSESBES T TE . AR T, EMHORFBROT T, HH,
VAN RIZ L D RBBERROBRFEORI, FrITHEFE~OEYRIE T OBA B
BT S IRAE DR ROV THER L7z,
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(1)

(2)

(1)

=8

WMEMIC L SFAREOHRE

MigP— - F BEX - KMAK - B8 E
RREELARAVELEE-REBE~ON( AT/ 0S—DFA—. O—I L
—HhR, F=R, pp.55-61 (2003)

BIEEICRBWTHRAEL, BEEIIZKLFEZ RITTRENHERT 2B, RiE
FEHBT 5MENBRRL TV AFREMESRBRINTWS, EE O, FREN
5438 U7z Pseudoalteromonas BB A28 BROBZBEERIC T uFr 7 —E2EE L
TVWBZ e n& ), RAOHRNOEREE 0T T — 2R L, £
Too KIBE & A28 RO CHREEEBBSFIRER Y ¥ MR ¥ —2 5L, B8
HMEICRB W TEEBFEREZIT I EEZRV,

Microorganisms associated with the occurrence of algal red tides (harmful
algal blooms)

Atsushi Mitsutani and Yuzaburo [shida

In “Red Tides” (ed. by T. Okaichi), Kluwer Academic Publishers, Dordrecht,
The Netherlands, pp. 232-257 (2003)

There have been numerous studies of algal red-tide outbreaks and disintegrations, from
various viewpoints. It is well known that red-tide outbreaks are caused by eutrophication
linked to pollution and human changes. Several physical factors such as temperature,
salinity, wind and wave are also involved in the outbreaks. Another factor that affects the
outbreaks or disintegration of red tide is the interaction of red-tide algae and their
associated microorganisms. In this chapter, we discuss the ecological roll of
microorganisms that promote the growth of red-tide algae, and then discuss the

. contribution of microorganisms that are pathogenic to red-tide algae on the disintegration

of red tide.

T D

“HBOSEFERRFEE Heterocapsa DFETZFHRRBILD 1= D5 F EREE TR

AE#H=EB
MEMREHDSE (EBWRB FRI1-14£E) AERREBEE (2003-3)
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(2)

(3)

(4)

MEYOEREMEIZDOLNTOME
SHEB=
HAMEYEREFREE, 18(2), 31-32 (2003-6)

BINFE - MROIL—VERD
FHEE=E
ERBEMEMESREE 2(2), 1-3 (2003-11)

ESADTFIOSBREFERIIVFUICHETIUR

AIRRZAR ‘
BILKFERTPERER, pp. 46 (2003-2)
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