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An Identification of Genus Chattonella by Means of
Monoclonal Antibodies

Keizo NAGASAKI

Chattonella marina and C. antigua (Raphidophyceae) are the major red tide organisms in the coastal
waters of Japan, and they often damage cultured yellowtails, sea breams and so on. Though it is im-
portant to identify the causative algae in biological and ecological studies of red tides, the morphological
identification of them has been very difficult. Because these organisms show variety in cell size, and
lack rigid cell walls, their shapes can easily change according to environmental conditions. Therefore,
many of the Chattonella strains isolated from red tide regions remain unidentified. We have approached
this problem by the use of the immunological technique, preparing specific monoclonal antibodies to the
organisms. In this study, identification of red tide algae C. marina and C. antiqua by means of mono-
clonal antibodies is discussed. Seven kinds of monoclonal antibodies (MR-17a, MR-17b, MR-17¢c, MR-
18, MR-21, AT-83 and AT-86) reactive with the cell surface of genus Chattonella were obtained by the
use of the hybridoma technique. Indirect fluorescent immunoassay and dot-immunoassay were used to
examine the reactivity of each antibody against various strains of genus Chattonella. Four kinds of
monoclonal antibodies showed highly species-specific reactivity, i.e. MR-17a, MR-17b and MR-18 were
specifically reactive with C. marina, but not with C. antiqua, and AT-86 was specifically reactive with
C. antiqua, but not with C. marina. Comparing the reaction spectrum of each strain to the seven
kinds of monoclonal antibodies, eighteen strains, which had been morphologically identified as genus
Chattonella, could be divided into six groups. It was notable that C. maring and C. antiqua were di-
vided into two groups, respectively. Especially, two strains of C. marina obtained from Kagoshima
Bay especially showed different reaction spectra from those obtained from the Seto Inland Sea region.
The monoclonal antibody technique was also applied to the live samples. Dealing with the samples
obtained from red tide regions of Akashi and Buzen, it was shown that this method could also be applied
to the live samples. But it was very important to examine as fresh samples as possible.

Western-blotting method, dot-immunoassay, competitive enzyme-linked immunosorbent assay and im-
muno-electron microscopy were used to characterize the antigenic determinants (epitopes) recognized
by MR-18, MR-21 and AT-86. All the antibodies recognized several kinds of molecules by the West-
emn-blotting method. In spite of their high stability to heat-treatment and pronase-treatment, drastic
degradation of antigenicities was caused by periodate-treatment in each case. Electron microscopic
observation revealed that the antigens were located not only on the cell surfaces but also at the inner
membrane systems. Therefore, it was strongly suggested that these antibodies recognized glycopro-
teins, and antigenic determinants might be located in the carbohydrate side chains.

The monoclonal antibody technique was also applied to genus Gymnodinium. A monoclonal antibody
GN-89 was obtained, which was specifically reactive with the cell surface of G. nagasakiense in the coas-
tal seas of Japan. But it was not reactive with G. breve, G. catenatum, and a north-European species,
G. cf. nagasakiense (Gyrodinium cf. aureolum).
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From the results of this study, it was shown that the monoclonal antibody technique was useful for an
inter- and intra-species identification of red tide algae, and identification of genus Chattonella was highly
clarified.

Key words: Monoclonal antibody, Red tide, Immunoassay, Chattonella marina, Chatlonella antiqua,
Gymnodinium nagasakiense

= R
wlE T RSt 134
il £/ 7 0—FMk%E V7 Chattonella BEBDBER] oo 138
18 Chattonelle JBEFOMMEE I HRWIZHUST 5

T T g BRI B - ooer e 140
B FBEANE 70—+ UKL D Chattonella BOE - 147
#iE BUEEAKT D Chattonella FFDE J 20— F MAREDITH oo 151
SSIVEE  FDHRHUE D PEIREBHT - wrrromesomrrs s ssss s 156
SIH T2 AY Y TOy T4y TEERAIPURIRNT oo 156
MO HT SREMLELLT X BHUREOIRAL oo 160
B35 EETEMEERC X AR T OMILR A DT 166

BmVE £/ ru0—F VAR HORBREEESR Gymnodinium I8 D
HETII B B e e 171
%V’I% "ﬁ j:ﬁ .................................................................................... 179
% B 181
e OO PSP POSO SRR 182
3 O IR 183

Elg F )

R EIBE ORI BV TR/ N A ORI LD EFLAkOEBRBESIT TR &
i, LIELEEELABBEDT VN7 v A% ERITIEFMOENT S, AR R A&
My LT, EEE, EAEY, ME, TETSESFBIONDLA, & h b MERE (7
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DEIIZED, L DEMANEE L URBEEOLE LTINS L 912k 5 TE/ (WiLy 1980,
A 1990 %), UL, —H T, &L OFEECOWTRESHIIETLHBOAED LT
HMICEBRSE2HRLTVL EDRBEND Y (- B 1980), SEREONE EOERICESCHE
BMXSOREESFRL TS, ZhW I, FEERAMMEERICET 2EMFH, S5V IEERE
MR EFEDO TV ET, L HEEEBLUORBEICER, POoMIBLEE - BIEOMHELD
mCEIND,

HAREORREEHEICBCWTRETLRBOBKRNE 2545 W0EHRL LTHNOGNS Chat-
tonella BHEFIE, LELEZORREEIILINT, YA EORBHBIIERLHEEFZT
X7, RIBIZ19698 — 9 B i, BB THOTEFORERESEE SN TR (FIL 1972),
TR L LA S TR IR A 2R ORB e TR L, HEEETIEI972F1CTIE
M, 1977 — 1979412 TEETTEMOBmERESR L 726 L7213e, 197T7TFICEEEEETL X
BREDSK LN (FHE - 43 1988), 1980FEMICANHEHIWAILTVBHLOD, (FLAY
A, KBICE AFREAA SN, Chattonella FENEHOLENI B HiFBRFENTIZ 5 EEMHE
D—2&% > T,

Chattonella J& X, 7 7 4 Ni## (Raphidophyceae), 7 7 ¢ F¥E+ X H (Raphidomonadales),
JNF 2451 7H (Vacuolariaceae) D 1 BTH 0, 2 ROWEx bk d 5. FEMigx, H
T Ot A AL 575, WELMBELEL RV IOKA ZREFHORNIZL D27
CEF, HIET L, TR, AMBOEIEDFEE SN, seed population & L TOMBH =R
LTWAB T REMEASRIE S TV 2 (Imal and ITon 1987, 1988 %),

KEHEO 1 FETh D Chationella antiqua (3, HHETRIVOEIIMDO THER S (hHM
1971), Hapa (1974) 12k b 3 FY A VHIZE T 2 8B EHE & U C Hemieulreptia antiqua Hapa @
FH TSN, FOB, &EF (1975) 12X h KFfEIT Supranmanvan (1954) 12X D& S hie
Hornellia maring L34 5 Z Ea5RE R, Lo L, 20 H maring b LEAEAE LI
N BiecueLar (1936) D% RLECH L 72 Chattonella subsalsa L —HTh 5 & $TIHEBI LT
7= £ Abh A ) (Horanok and ENjuMet 1957), Zh &4 4 L2 Ono et al. (1980) X H.
marina 7% Chattonella BB THXELDTHELFERL, C. antigua Lg% L72, —7F, Hara
and CriHara (1982) %, H. marina & C. subsalsa L D"V CH L e %6 L, H. maring %
H#E Chattonella maring L WEH$ <X TH o L ER L7z, BIE, Chatlonella J& 1213 C. marina,
C. antigua, 3 X U C. subsalsa O 3FEFHBE I N T30, ZDIENIZS 7 T T8 Chattonella,
/NEL Chattonella, ¥%F Chattonella 383 7z (5 - 5 1982, 1987), BUE, A& 3f2aT
3t 6 M % FNEFN Chattonella BHOB S A% L, FliL LTOGEFHREIITORA TS
(fEftfts 1990, FIE 1990), I D & 91 Chattonella BEFE OB L UELZOREIZITE (CH
5% OREAE - TE,

INEDOPRT, BDHREICBVTRDEBBIZIASNS C. maring & C. antiqua 13, ZOFIRA
A OB CHELERSROLONT, FOREIIRMBOY I XnEL, EROBIROES
B L XNTE/, LA AIC Chattonella JBHEEIL, HE 2 AREE R K 720, MEOFIRAIR
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g 2 DAL EE VWL L3 ¢ (Nacasaki ef al. 1989, #1l 1972), FH—20—-RHIZB
WTh, L) bIFEEHORERTIIZFORRRY A XA E Tk (Nacasaki ef al. 1989, #
- NBF 1980) . %72, BUBEEATIIBLT, HEMEELMRERE ORI BEOH /N
O (NE{LHR, ATV S) ORBIARE SR TS 518 1981, 4% - Ttk
1989), =9 L7-HEIC L Y, RBEHOMIB L URE ISR L BB EORER;LET
H0. BELSOFEHRSRATEO T ERBIRFESN T LOPBIRTH %,

L ALTOSERT) B, SEORBMOBDM T IE L TV aHE0ERE TH, %
35, ARTIE, BICEBRHOENEDOSL ST, 2HEOEBEOSKRORARE, WAETH
EOHEY bZETHI LD, FHLANVTOEWHPEETI) LTLETHLEEZOR TV D,
SEEOFFIZBNT Y, EEBHROEAIN TS bDIID W TIRRREROMERIIED (B
BB AWEHL B ST &7 (lemmura 1983, Sako et al. 1989 %) LA L, Chatlonella
BEEOBES, KRG (02 L) OFEREEINTVE 0D (53 - (7 1984, Ima et al.
1989, Imar and Ito 1987, 1988, Ima1 1989), Z DA HMMIZfTHONS PEENIZITON S D
TN T IFFZE L TH D (NakaMura ef al. 1990) MEHEE A O HE THRBEDOEL NV THOHEE
5 2 L iRBEOBETIEE LY, L7zdio T, Chattonella BEFOTERE L, T o6 ORIE
TR L OEBERCET AR BB T A LI NTDIANETHDLERZON S,

ZOHTHREEL WS EBRE C. von Linne’ OB L Y BREDRME L TEER SN,
Chattonella B O &7 53, BETH S DEMIIOV THIEEIILEIZE S (HESGEIES L
Twh, FREAHA G RIZERORBOMKEL LTORSWEATHY, LLEEREKGELTE
LELNDIEDD, EMEFERGEETHSOBHEICREEESNEREBHEV)
FATED, SHICHLT, HREVOSLEEOHFABENE L ELFHTEL AV THRITL
HEgdao itk ), PERAEOZOOL ) FMLEREHL L e Bl e Lz TIBAERS)
2, EERESND Lo, —HOEMIIOVTE, STEMFEOREIF, DNA (»
i3 RNA) 200 b OIER LT, T42bbHREERIC & - THIR S 117 DNA B OukE)
Ky — DO AT FA Y- 3 OEE, KRERYIIZZOEERNOBELEE V-
R R E ORI KO b % {2 ST B (Gorr and CoLeman 1988, Ezaki et al.
1988, GIOVANNONI ef al. 1988, WOESE ef al. 1985 %), —7, BIZTEWTH LMY > /37 HD
W% S o b ok D EiE ot ko s HELECAVSRTE L, RBAE LTOY VX
S EH S BIETRERET HHEO—2E LTT A VHAL L3HrHLIh TS (B 1975,
1974) s CHIRBEOS ST HEAYWMCHET LI LICL) ZORETFHOBL) 2T
25ETH Y, Gymnodinium nagasakiense, Protogonyaulax catenella/ tamarensts, Peridinium bipes
(Sako et al. 1989), Peridinium volzii (HavHoME et al. 1987), Alexandrium tamarense, A. fundyense,
Protogonyaulax affinis (HavrOME et al. 1989) SO RAMIERII 5 2 DFFEOLHA»EEINT
Wb, BEROFFEICL HBNOKE AT 7281& LT, Sako et al. (1989) &, HEMHEER
Alexandrium BD A. catenella & A. tamarense ® 2 EOFURD T 4 VWA L35 — L EH S H
L, FOEME R OB, BFEEOTEICED CRREROMR L LELT,

— 136 —




Bro ke BHeizy v o AT BB

T/, BEPEUNOHERNGED FOERE KT 20— & LT, KOOI EE Y
FIHTAHENECALRAVONRTEL, HEEYAMRTH LSS, MOSTEIILONE, B
ik, RS L R CEERIZE S TITh R A2, L o8 (T4 b bRk
D#EA) PERKSNDEHEIZE, MEFHNFEICH SN LA %\ (STaNER ef al. 1976) .
E b, BMANO—HTHE A 37T XvDLHII, NEL OB TSR AT 8
b DIZOWTE, BOFHEIRZOMBFHIERKIIRCIERELZDDE % 5T b (Leack
1973), $7-, BHEMAERE LTHONLBERIZDWTY, EROBES L UBORLiES D=
WEED CGEICME AR FEOEADE 2 HA S (Bennam 1931, #UK - 148k 1973), #
BE, #ERILAEZEAE o 72 (& L\ Saccharomyces delbrueckii, S. exiguus, S. rosei O 3 HFMDIE L
WEIT B O MEERRE AR R E R TS (HREfl 1967), REAGE~DIEH B
ELTHR, HEFOREIEICNT S (Scamipt and Bonroor 1980), 2 L SO KEIZHBIT A4
REEHT~DOFH (CoLweLL ef al. 1981), WiEicBUTA 7 v 2= 7TEALME OO0 IZET A 0%
(WarD and PErry 1980, Warp 1982) FMFEFMFELHV 2% ORIV HON TV, 77,
FBHFOGHIZBWTE, MENZOLEBAPLVRGL OO, FE, EOBHHED S E~D
MEFHFEOEANKAON, HEBIPEEMARICEICHTHEHE 2D TH VB 2R T
ROE STV % (SHapiro ef al. 1989),

% OMERZ S LEFHNF LoD L ERkT 5—07T, £ (1974) & T9xT
OWMEZECHBEORMFEFHRIFTHIENET Ly Ll TWwaRs, 29 LAMSRERAOER
BHEICIRETH L, #EL5, HMEE I CORESYLLIRNTELZELRLNTEY,
FF—HFEICE > TEH CEHOL & TREREZITT-GE TS, BERTIHNGEFIZE I
HAEIZ I3 ZEAE T A0S TH D (E 1987) . M THULEE, ThE TICREHDORK
BLAHOWLEMIIHT IMBEEATVDD, KIBHERELET2010, WIURE (7
TA4ZT4r0uv T TT74-) FIZXDHOHERETILENDHD (Fukazawa ef al. 1968)

19754424 > 7)o P ORTHEMENEICB VT, HBEORIDERMEZ & bibamtiiko—
e — TR T WIRIAEET 5 HENIER ST (Kourer and MiLsTeN 1975) . 1 5 D BA%
LA 7Y F=<Fl L9 oNns "B/ 70—-F A0, &, TH—F—-x(F-.-7a-7,
ELTIES, 4%, BT IDLIMEREICKOCIIELI R, HELH SO L5H THIN
WKISHEN TV b, £/ 70— FVEEOBEIIL Y, ZRETHME (K 79—+ Liik)
OFERIE - T o ORBE (RiR) ARSI, L) EEL5R0 T TONEO[HERD
HHEI % o 720 BB, MAERSEFOPCLINTICHLE ) ETEHESALN, HHER
B Streptcoccus B2 DV TiE, (EROKBMFBRICHERICERT L EWHFICRISTHE S ¥
O —F LR S h, FEH A DUSURAT AT L 7s (Kato et al. 1986, Ota et al. 1987), F7:,
VELEZ et al. (1988) (%, PUHLIEIZ L AEERISWEETH D & 2T 7 RKR Bradyrhizobium 1812
UTHREBIZICT 30T/ 20— F VHEEERL, £R5 10683 5 ISED I
& Bradyrhizobium JB208K% 5 7 NV — 73T b EASTE L L2 WG L7,

29 L b TFEOEBAIL VO NDERIE, ERFNEMTHH - O o ORI -
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LThBE57n b0 TIREVA, oBHRESbERERAT I LICEY, IVAOLEBRL
WA BRI AT A Bbh D, STOLD) RERNS, KWL Chattonella BEBIIFRHE
R AE 20— F R R L, REEEOSE - #HEATAIEFHME LT,
$7 BHRE S 2O —FUHROBRPEOMER BN T2 2 L1258 ), HERELTOR
EE TR L ) EA

A cid, SIEICBVTE/ 7 u—FLHEOERE, 5N HhoRetIcES<
Chattonella BARTERROBERNIC DV Tl 7z, HMEIZB VT FEIEOI Chattonella D
B AR L7 BNETRESNRAE S 70— FAHHRORBIUROVEREZ BT L7z, LT
# V2l Chattonella BHEE L FBOBETZOSEICRELE A U TV 2 REIEHEEER Gymno-
dinium B~DFEDIEH O REM & i 72,

s T/ 70— LA %E BV Chattonella BERDEH

A b AE T Z DFRAEHERE ST WD Chattonella BHEF L LTI, C. marina, C. antiqua,
K3 Chattonella, & U Chattonella, ¥ & U/ Chattonella gEIFons (B - TE 1987)
5, FOSH - AR EFISEICEET BV CITbRTE 7, H - TR (1982) 1x, |BTH
PSHEREE LT X HNEEEOIE 1TV, FEMAMRTRE L TWA, BICREEMTHLH
FlzonT b HBELESROLY, 20EEMORS L, BHIOBLSETHEHL TS, HiTE,
K KERIARBIC BT, BSIBAKTIZA SN D Chattonella J&HEB OIS, fMikgOENE
RIOTIROEIEZ SO THFbAT V275, MMOBEELIFE LD, LHH5T, Bz
FE&NEOHEINLE T T B (Nacasakt ef al. 1989, =il 1972, Fig. 1, Fig. 2 £8),

I3 LEEoT, KR TIRBESEONE 2 Chattonella BEFIZIWN L, € OMBREIC
FIisd5E/ 70 —F LA ERL, EH, BLUOKRMOERREDIODOTO-TLT oI
rEEME LTITbN, Bk ei2, 19834 | A2, ENREMZRICOAEDOREMAE
Wy FHARTEREEL AR E S R (0 1990), Z OFFARIZE T L7-19844E121, [RFZERT & D 204k
v Chattonella ¥ % L T 7273 TENTE R, TREDMRDIT L A LI Z OB FHSF
Bt 0TI CRESNZLDOTHY, FLEFELINZEDOTH -7z KETIE, AFHLD
B NS ORI L TERMIIKIET 5F /70— FAHGBOER L, 56 NHAEDERIC
3 BRSO & AT - 72 RIZOWTEWTY %o
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Fig. 1. Morphological changes of (A) Chattonella
antiqua and (B) C. marina. In each
case, the roundish cell lacks mobility.
The scale bars indicate 20 gm.
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Fig. 2. Optical microscopical photograph of the stationary phase cells of C. marina NIES-121. Note the
variation of size and shape of each cell. The scale bar indicates 20 gem.

E15 Chattonella BEEBOMBEREICFRNOICRICT 5
T/ 70—-FIREORR

MEE L UHE

1. % L35

KIFZCIZ 7340 C. maring 7THE, C. antigna 9 ¥k, B X U Chattonella sp. 2 ¥RI3E 7 IRE
R L D DEENZLDTH D, HRD VY A M % Table 1 IR L7z, £ TOROHEFEIZIE, ESM
Bz (Table 2; Okaichl ef al. 1982) % Fv», 14 h Light: 10 h Dark, 4,000 ux, 20°C O&4T TH
BEHEYTo70 20 L06 BOFEMBEOREFHMETEY Platel 12, F-KHkOMER
% Table 1 {21450 L 70
2. ®RELHMEREME

# 10° §iie/ml OEAKOERS, THHXI24— 60, 688D BALB/c R v 2 (i) DK
AT lml FoEATAI I Dy AR RIE L, BIEIZE, C. maring NIES-117, C.
marina NIES-118, C. marina NIES-121, C. antiqgua NIES-83 3 & U C. antiqua NIES-86 % f\»72,
SHARgIC 7 ADR L O IR L 7 M % 050 8 L TR s B BB SR L, 2B OB
Bk X W HRERO FR Y8 — L, THIIARERO ERHEES Ry A
125 T2, KOHLER and MIsTEIN (1975) D72 L2 A5V IR GIED 3 H IR E i L,
Xy 2 AL EIZC LR, I 10— (X63-AG8.653) L 10: 1 DEETRAEL, 50%
FYLFLY ) a—-VEET, 37°C THEREA L (Fig 3). Ba#AIE, HrowsH et al
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Table 1. The list of Chatfonella strains obtained from National Institute of Environmental
Science
Strains Habitat Year Cell size
(pem)
Chattonella marina NIES-3 Osaka Bay 1982 25-42
C. marina NIES-14 Harima-Nada 1983 33-56
C. marina NIES-115 Kagoshima Bay 1978 44-56
C. marina NIES-116 Harima-Nada 1981 40-80
C. marina NIES-117 Naoshima Isl. 1983 45-72
C. marina NIES-118 Harima-Nada 1982 48-72
C. marina NIES-121 Kagoshima Bay 1982 40-52
C. antigua NIES-1 Harima-Nada 1978 83-88
C. antigua NIES-2 Osaka Bay 1982 56-88
C. antiqgua NIES-83 Harima-Nada 1977 80-95
C. antiqua NIES-84 Harima-Nada 1972 n.d.*
C. antiqua NIES-85 Harima-Nada 1978 64-90
C. antiqua NIES-86 Uranouchi Bay 1980 48-88
C. antigua NIES-113 Naoshima Isl. 1982 56-72
C. antigua NIES-114 Harima-Nada 1983 n.d.
C. antigua NIES-161 not known 56-88
Chattonella sp. NIES-93 Kagoshima Bay 1982 48-80
Chattonella sp. NIES-454 Harima-Nada 1984 50-80
* not determined.
Table 2. Composition of ESM medium*
. Concentration
Ingredient (in 1000 ml)

NaNO, 120 mg

K,HPO, 5mg

Vitamin B, 1 g

Biotin 1pg

Thiamine-HCl 100 pg

Fe-EDTA 259 pg

Mn-EDTA 332 pg

Tris (hydroxymethyl) aminomethane lg

Soil Extract 10m!

Sea Water 990 m/

* adjusted to pH 8.0.

(1984) DFHEIZ L7zh5vy, 96XFE 7L — b (Nunc #) 1T HAT K5 (Table 3; AWt 1983)
22 CTEINL, COp 4 ¥ F 2%— % — (5734 Model 5100) 1T 37°C THEEHEL. TL—
FAOBER S 2, B0 Y 2 VIIERERR KB, H108 %IC HAT HHll & 5%
FAH i, HT H#h (Table 3; ‘Al 1983) 12X 24 3 HEDFETRT, F LA AT O
RPMI1640 5zith (Table 3; HWAfl 1983) 12 L AEREZIT - 72
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3wy CULTURE of Chattonella
1 | Injection

Myeloma
z\L O
O O"(‘)‘i QQO

O o B lymphocytes

SN

Q Cell fusion
T g

4 | Selection

S L4
Oy
’ 7 \\ : : <
~ 0 .
- X Hybridoma
- \
[

Fig. 3. Schematic diagram of hybridoma technique. Step 1, Female mouse (Balb/c) was immunized with the
algal cells 4-6 times at an immunization. About 10° cells were injected to the mouse at an immunization;
Step 2, Spleen was removed 3 days after the last immunization; Step 3, Spleen cells were fused with the
mouse myeloma line X63-AG8.635 with 50% polyethylene glycol; Step 4, Hybrid cells were incubated in a
selective medium as described by HIROISHI ef al. (1984).
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Table 3. Composition of the media for cultivation of myeloma cells and hybridoma cells*!

Concentration (in 450 m/*?)

Ingredient

RPMI1640 medium HT medium HAT medium
RPMI1640 (NISSUD) 4.68¢ 4.68¢g 4.68 g
NaHCO; 09 ¢ 09 g 09 g
Sodium pyruvate 49.5 mg 49.5 mg 49.5 mg
L-Gulutamine 132.75 mg 132.75 mg 132.75 mg
Penicillin 22,500 units 22,500 units 22,500 units
Streptomycin 22.5 mg 22.5 mg 22.5 mg
Thymidine 1.94 mg 1.94 mg
Hypoxanthine 6.8 mg 6.8 mg
Aminopterin 88 ug
Distilled water 450 mi 450 m{ 450 m!/

*1 Each medium was adjusted to pH 7.0.
*2 When used, 50 m/ of fetal-calf serum was added to each medium.

3. ELHREORERR

NATY Ko H i L7 o b (Fig. 4) OE% EEZREL, LTICm~ 25 MR
etk (Fig 5) 1t L7z MBEOEBICL 2H5LEH S0, SRS LB i T UL
F b1 s (NaNg) % #EE0.1% & %5 LI MR 7

UK LT HE 2 8T 2 — 3 B O Chattonella MIRLREET (%) 2000 #il2/ml) %, 967X~
A 2RI AT—TL— M1l 100p LB EH5EL, ¥ED0.2M <=
N/ LR EH (PBS; Tabled) % MIA CHbik, # 1 SRHE L, SEFH L OBMIZL 1DE

AR " e
v DMLY )

Z 3K o A
A AN ¥/

e Yo 31 Y S
v -

- T 8 L i

Py i&* .. S

Rl e N TN ) i

" U g P s A

AL S, a3 .Hﬁi{d"—’évm‘“ Y e
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, ﬁ 9-.‘&..‘;-.’;#“,‘3 i'?ﬁ *‘}i L T e
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Fig. 4. Optical microscopical photograph of hybridoma cells. The scale bar indicates 50 pm.
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Indirect fluorescent |mmunoasscty(FIA)

X:

FITC

Dot immunoassay (DIA)
Dot onto

on cell lysate
‘ Sonication
Culture B, 2 , N 2@
Centrifugation

nltrocellulose sheet

Peroxydagse

1)
3 %".

Add substrate

Fig.5. Schematic diagram of (A) indirect fluorescent immunoassay (FIA) and (B) dot-immunoassay (DIA). (A)
Step 1, Algal cells were incubated with monoclonal antibody solution; Step 2, After the incubation, the
cells were washed with 0.25M mannitol in PBS; Step 3, FITC-conjugated goat anti-mouse Ig antibody
was added to the cell suspension. After the incubation, the cells were observed by fluorescence
microscopy. (B) Step 1, Algal cells were harvested by centrifugation, sonicated with TB, and the
suspension was centrifuged again; Step 2, The cell suspension was diluted and dotted onto the
nitrocellulose sheet; Step 3, Sheets were overlayed with antibody solution. After washing, it was
incubated with peroxidase-conjugated secondary antibody solution; Step 4, Specific antibody binding was
revealed with substrate solution.

Table 4. Compositions of PBS, TB, bicarbonate buffer, and acetate buffer

Buffer Ingredient Concentration (/1)
[PBS] Na,HPO, 8.06 g
KH,PO, 1.01g
NaCl 6.82g
{TB] Tris (hydroxymethyl) aminomethane 2.42¢g
(adjusted to pH 7.4 with HCD
[bicarbonate buffer] Na,CO3 53 g
(adjusted to pH 9.5 with NaOH)
[acetate buffer] CH3COONa 1.64 ¢

(adjusted to pH 4.5 or 5.0 with CH;COOH)

EPEDILT L7z As, BBICL ) RBF Y 2 VORISLAZ DL HERR, LEX 150 pxl 25
PIRGIBRF L, /N 7)) F— <53 LiE 50 pl #I0Z 20°C T0 MG S ¥z, 361221
PEERTR, 2 RIUREW & L C FITC 3 Y ¥hi~ v X IgG+A+M(H+L) (ORTHO #) # ki
HTAERRL 72O % 50 pl ¥OMZ, 107HBRTRIGER/ 2, 1 ¥ F 2= METH, 3
g L, MR % ES s aRsEMEE (Nikon #1) T B-2 BhENEIC L D BIB L7 HEid, #ifast
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BrorHkrfviy v v bR TBOHES

BOERKBDO IO FOHEIZL VIT-7: (Platell-B, E), HEDBIZ, 7007 4 LO%T B4k
BEHRENSREIC L > THENHEE RS2, 400-550nm O E L% EE 3+ 2 —550IF
Objective Filter % f#/ L 7z (Plate II-C, F) . *JBEEBRIZIE, —KIENHDHYIZI 10— <K%
FiEE R, HRROBRENE L WS EIERERCRE L2,

MEEAPTUREICL VBN EE SNy 2 VO 28k CABfL 1983) 12 L 225w 2
==y LTz ML ENTHRKERERELE 70 -F UGk E72, " 7)) F—<0
—BRE TN P T ) =W (FN1 ) NT —90°C THEBRE L, Z0L SEEHEESE L
TUAFNANFAFHA FEIZ 7,

4, MEDT7 7 ZRE

% 6 N7 Pifkid Streptavidin-Biotin System/MonoAb-ID EIA Mouse Kit (Zymed Laboratories 1)
% H\v»72 Enzyme-linked immuno-sorbent assay (ELISA) (12X 0 2 5 X & E L7,

7L — MDD, FNEFRORERORE S0m! % 1,200 rpm, 105 B LTRSS
N7z~ Lb v MZTabled (Z7RL7-pH7.4 @+ ) 25 (TB) 2ml 2 M2 BEERERS 1T - 72
%, 1,000rpm T10M=-0 L, B oM/ LiEE MBMBMRE L TBL, SheARL,
Nunc-Immunoplate Maxisorp F96 (Nunc #1) & 7 = VI 50 pl $280 %, 37°C T 2 BRI S 2
¥, PUREOEM~OWE T 72, MEHFOTKOERERMES LD, RIBETH, 2%
FifiF7 V7 3 2 (BSA)/50mM ¥ — KA — MEFER (Table 4) TH7 =L % 1 HPkHE, [
WE200pl/7 2 NERBEIMA, 4°C T—HNEIESE, YAF U %1757

T VIZHRE RN 2B BUC S, 0.15% Y 1~ 20/TB T2 [EgkiH L%, K472
T APUEOS AL I3 L THEMICRIET 5 €4 F VbR 2 2 2 Bl OS¢ 72, 3 [
ik, N F V- FERTES ML L BRRE S, 4@8EE, E8iE (10mg
ABTS, 12.8 pl 30% Hy0,, 12.8mi 7 X » BR#E®E ) % 100 pd/ 7 2 VDM Z /20 FBIRTH
107 BRI 2721k, BE-BRERLDILLIREDESGLET MBI I 70T L - =¥ —
(Bio-Rad 1) % Fv>, WEEE (405nm) (2 X D#lE L7z, WIERHEL S LIZKHUED 7 5 A%k

E L7,
BERsLUEE

BABOEB MBI LT ADORCHILEIEAELR L, BERIEEELZLDTH L
LEZ LN, RIERGR, 3 — 6 AR TMEFFOMMKEED EABASNI, 727 24 H
LLERIZEZ BT 2vr 213, ZOBBAETRALTOLIGEDH D, BEDHELEL -7,

MO+ PR Ly A EROEREMBE: v 7RIz 4K FL ) a—
VAFTE T CHIRR A L, —RIOBE TR 7L — Fit2d0w c MICHE L THE#E L, 205 5
NA T F=DOBFEH R ST 2V id#) 60-160 7 = M Th - 72 (Table 5), BIFIZIE, C.
marina NIES-117, NIES-118 & NIES-121, ¥ X U° C. antiqua NIES-83 & NIES-86 O 5 #:% Fiu»,
ENENZL D RIES N7 AOMBME A /MBS CL b, MR-17a, 17b, 17¢c, MR-
18, MR-21, AT-83 & X V" AT-86 DEt T KA EATHENA T P EFREFNRB LN
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Table 5. Population of positive wells in hybridoma technique

Strains used for Number of wells Number of monoclonal

immunization Total growth observed Positive  ptibodies obtained
C. marina NIES-117 240 160 6 3*
C. marina NIES-118 240 80 2 2%
C. marina NIES-121 240 78 1 1
C. antigua NIES-83 240 52 1 1
C. antiqua NIES-86 240 102 1 1

* One hybridoma cell line was lost during cloning procedure in each case.

Table 6. The list of monoclonal antibodies

Antibodies Strains used for immunization Class
MR-17a C. marina NIES-117 IgG
MR-17b C. marina NIES-117 IgG
MR-17¢ C. marina NIES-117 nd.*
MR-18 C. marina NIES-118 igM
MR-21 C. marina NIES-121 1gG
AT-83 C. antigua NIES-83 IgG
AT-86 C. antiqua NIES-86 1gG

ooa- .

* not determined.

(Table 6) o BEEEHAEORR % Plate 1 127 Lo WFROBE b MRAEICEREOI T
FAsa S NTAs, MR21 BT AT-86 ICDoWTidizan FAEER N TH T T/, AT-86
DIESEM T, RERFICBIPIZT A - A 24642 L2k ) C. antiqua NIES-86 DR
2%y FIRICA LT WD OFBRE SN

N4 T Kok, HiEOATRIL, Mk —90°C THEHEEHREL. L»L, MR-
17c BEAMIRI AT AT TR L7z, SR (& LAENS 421 [, R LKEE
X7k, BUBRERAE L. HAEOETF A SRS, B, Bruo-—=r7Iilih
BIREAT 720

§ 7., BHHED L 7 AERFACHERE Table 6 AR L7 AEE SR THAENI L, 5&
45 1gG, 1 #7 1gM (MR-17c iEAB) ThH 7% GIEBA TR 4 — 6 M & HEMR VR T
BuCHIBES %17 - 7220, HHEERGETHD 1M BT AF— TN =Tl o7z bDEE
bz,

G EZ 5 RO Chattonella BEE R AV, EH7THOE/ 70 —F VHUR B, T OFLRE
I — R S L IR ET S B TORMELT, F FHORE A MR ORI I R B AL
HEF VR EDPBTON %, AR BBk RI, A7) F-v EERICETA
2 HBMERYRERT S, MBOAEERT %Ki Td bo Chattonella 8% H T MIKE 2
Fryany v i, ERENLEREERFOC r#Es T A (Yokore and Honjo 1985, A
B 1985), L7:A5oTC, AED LI VBRI B A 2R X 0 8 S iR £ O
MEBEEIIETHLOTHLTEENFH N LEZOND, —Rl2 7 vy BRURICE T A I
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Bro ikt Huwiy v o MRS BO®RI

ERBLT, ST HMAEIZOERFRETHL I LAME S TBY GEAML 1987),
IO RENEL B - LEIZHM ETHHEPH T NV E B oL o HBRAO—D2THA I,
PR ORI &« MR REICR S, MASARTIC T TIRFT, # 2L ELISA %% Av/- 2
7)==y T ERITRIL D ELOEPB ORI LRV LRVY, SEBETETHRRS L)
CHISGEEETR O WA ORE 2 0 - B O7-00 TEREREICNT S, HihEBLI L%
BE L L7 oMEERIAREDRIZ L BB 21T - 72,

TLAERTE, BLBORGLTER, ~ 7 AOEEPISEN L TRIELIT - 7255, RERC
TVanNy MUBEOREL &0 L7-ODUBE/T I L OEMLFHETHA I LEILND
(N 1986) .

E28 REINAT/7O-FIIEICLS Chattonella BEFEDET
MEEsLUHE

HEi TR SN ET ) 20— F VHKD, Chattonella JBEEISHITTT 2 RS %, B
WHHKEE F o b4 47 v &4 (Fig 5) AW THRIT L7,

B EPUREIC DWW TIL, BROFEIZ Lzt o 72,

Fo b Au 7yt AEOFNEE SMird ef al. (1984b) D HEIZ LA o726 £3T50ml
Chattonella MINBE B % 1, 200 rpm TIOMEL7HE LER L2, KIS, BohizxLy i
PBS 2m! &Nz, ®EEERLTHEOS N MBBMSREE, 10,000 rpm Tl05 &L 58 L 72,
ZHLTELONLEEEAHRL, b0 O—R 3 —bEIZLI Py bbb 2u 252 L)
ARy FTLAZTH, BRTTHEELZ, 2% BSA/TB Tv A+ 7%, 1kt
ELTNATY) F—<BEEYIOGHEEES S, #iHE, 2 kP8 L L T Peroxidase-conju-
gated Rabbit anti-Mouse IgG+A+M (H+L) (Zymed #1) #5000 AR L7- b D42 Rin3€7, B
VB E T 728%, BRT, RER Umg D7 3I/RUF V552054 F, 2mg NiCly,
15l H,0p) B CRIGEY, Fou b LORBEFARTHE Lz, MBERICIZ, 1 XBAOL2D
NiZIxzo—<EEEHTHV

RSB £ 7SI R 2 L » THAR E DRI L D EOFH YR T L0012, 7THE
?D 9 H MR-18, MR-21 5 L U AT-86 (22T, 8K T &, B X UHIMEERRE =& O RUGH: % 1
BHOBHREIC X D, BIERHERSIC B AR I EEEEIC L h ko7,

RESSLUEE

Bons 7THOBMKRIIHTAZSRORK Y, BEELIAEBLIFRFy MM A2 T7 v b qiE
TR, TORREHMETI2METOBEMROEET, BETRFy P EORBOES
TEHMl L7 (Table 7)o L0 L, BEERHAKEOSE, ZOHEBROBERH 33Kk EHADOH

ERIZLOKRATH Y, FIHPEL D Table 6 (27 L7 E OMAE Tl T 8
HIRVBE SN2, CORBEORIGDOER, FUREDE, H5VEBHALOBMMEOELEZ
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Table 7. Reactivity of 7 kinds of monoclonal antibodies against 18 strains of genus Chattonella by means of
indirect fluorescent immunoassay and dot-immunoassay

Reactivity
Strains Assay Type
MR-17a MR-17b MR-17c MR-18 MR-21  AT-83 AT-86
C. marina NIES-3 FIA +++* +++ not*¥ ++4+ +++ - - I
DIA  ++ ++  nt H++ - - ~
C. marina NIES-14 FIA +4+4+  +++ n.t. ++4+ +++ — — I
DIA  ++ ++ nt. +++ - - -
C. marina NIES-116  FIA +++  4+++ n.t. +4+4+ +++ — — I
DIA +++ +++ ot +++ - - —
C. maring NIES-117 FIA  +++ +++ +++ +++ +++ - - I
DIA +++  ++ +4+  +++ - - -
C. marina NIES-118  FIA + 4+ +4+ 4+ ++ F4++ 4+ _ _ I
DIA ++4 ++ +++ F++ - - -
C. marina NIES-115  FIA + 4+ ++ — +4+4+ +++ _ il
DIA + + - +++ 4+ + -
C. maring NIES-121  FIA + + - 444+ +++ +++ - It
DIA + + - ++  +++ + -
C. antigua NIES-85  FIA - - ++ - +++ +++ +++ I
DIA - - ++ - - ++ 4+
C. antigua NIES-113  FIA - - n.t. - +4++ + +++ I
DIA - - n.t. - - + +
C. antiqgua NIES-1 FIA - - + 4+ — — 444+ +4++ IV
DIA - - n.t. - — + +
C. antique NIES-2 FIA — — n.t — — 44+  +++ IV
DIA - - n.t. - — + ++
C. antiqua NIES-83 FIA - - n.t. - - +4++ +++ IV
DIA — — n.t. — - + + + 4+
C. antiqgua NIES-84 FIA - - n.t. — - Y4+ +4++ IV
DIA - - n.t. - - + +
C. antiqgua NIES-86 FIA - - ++ — — +++ 44+ IV
DIA - - ++ - - + 4+t
C. antigua NIES-114  FIA - - n.t. — — L4+ +++ IV
DIA - - nt. - - + +
C. antigua NIES-161  FIA — - n.t. — — 44+ +4+ v
DIA - - n.t. - - + +
Chattonella sp. FIA ++ ++ ++ - — - — \%
NIES-454 DIA +++ +++ +++ +++ - - -
Chattonella sp. FIA*S VI
NIES-93 DIA — — - - — - —

*1 [n FIA; + + -+, positive cell ratio 80-100%; + +. 50-80%; +, 10-50%; —, 0%.
In DIA, number of “+” indicates the intensity of the color on dot.

*2 pot tested.

*3 Cells were too weak to examine by FIA method.

Shn, 727201, FORBELARBETH /2l L &, BEOHSEIC L HRELERITAD, #
W ABNTEAROFEIIEH L TTo72,
@%ﬁ%ﬁ%&%ﬁok%@%%ﬁkbf,ﬁ%ﬁ#ﬁu@h@Tw:tﬁéﬁBﬂéo%@
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Hryo s Hu/id v v 3T BOM5

DVEEIZPBS # 2D F FHVAHAIEHRORENE L, BEICL > TEE 20 RILE
ARBLBIENTELD o REETIZ0.25M v =y bEMNMZ A EIZE D HIlROBEL &
LT ZENTELD, FNTHREOEMERI T HEEH RO EICTRENNETSH
LIEH% <, 7z, Chattonella sp. NIES-93 #¥RiZ DV TR DG FE T T oML AR
N oo F Ot BB TRARL I LN TE bh o7, MELHEEL RS
74 FEFHIIRELICHT 556, BARICEER T 2 UEFROREE ORI 5 REREN
PLETHHEEDNL,

MR-17a, MR-17b & MR-18 @ 3 fiifkid, 1EROBEBFHTELEIZLY C. maring EFES T
72T BRIR LRIEEEOANURE, Ko b A/ T o AL QICRIE L7z, IR, P NRE
@ C. marina T3 A NIES-117 & NIES-118 I X hSE S /-~y ADEE#Mg: I ru—-<=D
BAHIR L VEESINIHETH o T/, MR-17a & MR-17b 29T & liEIZ £ BllE
BT Chattonella sp. NIES-454 128 L CRIG Lz L, MR-18 G Ny A LA/ T v EAE
2BV TOAREIC S 5 USRS Nz, ThI LT C antigua 1213 2h 6 DHLKIZ
BT, BESBEIZILAZE, IhL 35 C maring \ZHERIIRIET 5HET
hoLEZOLN,

RERGIC AT-86 1X, fEROBEEMFEIZLY C. antigua L FIFE SN7- 9 BRISH LHEEIC X
HPEIZBWTRIG LAY, C. maring (23 & ReLad o/, LAawt-T, FERIZ AT-86
13 C. antigua \ZHERWICEIET AMGEZEZON,, 7270, Fy b AT o f3ETOR
L LRI A 5 72,

AT-83 12, C. antigua =%k & C. marina @ 5 H NIES-115 & NIES-121 @ 2 #RIZBs L7 72
72U, AT-83 & AT-86 L{HBRIZ N v A AV T v LA FETORBIEEP o7, TORHEENG,
TR SN 2HOBICHBIEOTFEARIN-Z L2k b, C. marina FHED
AT-83 T A MO FERIEETALE, ZOHZ 27V —7 (IMBIONA) 5352
EWTEDL, $hbb, 1 #IZWE C maring NIES-3, NIES-14, NIES-116, NIES-117 & NIES-
118 @ 5#A%, F7- 1M 8Zid C. maring NIES-115 & NIES-121 @ 2 %438 L 7z, & 512 MR-21
BRy L7 oA TIROAIIRIGL, TEIZERICLZ 722, MR-17¢ 25l 7 »
LA TNHBLUVRABRETORIIKIE L2 LD, TR IMARECSESNETS D
B BEEHOILERTHRTH 72, L0b), [EFETHEANEETH DI L,
NI#O2HPCTROERBEETH 7oL W HERL, HgtEIC L 5EE R L TV 5 e
HeHbEVIETEESNE, ZOEPIZL, BEEPOEFROBHFHIMOKROEZND L HI1TE
BEEHFTBLY, L5571 Fig Olisthodiscus luteus DFEFIZHLND L) h#REL L
TWAZ &, MBBREROBRHEEIMORDOZNEIERE VHRHPLFREZ L TWDLI LF
IE 2O WL O OMEIBRE SN,

MR-21 (R EEHARE T, C o maring &4k L C. antigua 9 ¥ 5 H NIES-85 & NIES-113
D2RRIZRIE Lz, 72, Vo A4/ 7 5 A3 TiE C maring NIES-115 & NIES-121 @ 2
BIZH L TCOARICEDFER SN, LcH - T, C. antigua D54 b MR-21 12349 2 BlEE
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SR COR OB EIZERTIUE C. maring DR & ERABIZ2 7V —7 (IR L NA)
T B S E AT TH - e ThHB AN C. antigua NIES-85 & NIES-113 @ 2 #7%, &
#- V#1213 C. antiqua NIES-1, NIES-2, NIES-83, NIES-84, NIES-86, NIES-114 & NIES-161 &
7%ﬁELtoL#LFvbfA/77t4TuMRmuﬁﬁw—fuﬁté(ﬁmﬁf,i
FIREIRTALRE ) BB S -HEDZEL IR L NHOBIZEA S e h o7z, &I
C. antiqua OHRREERHT T THZICEV D O2 5, HEI/NMITERMRO b O T T~
Th-72

MKUcuﬁ%ﬁﬁtéabbéctﬁféﬁﬁottb,~%@ﬁtﬂ?%ﬁﬁﬁ%%%b
t@&f%%ﬁ,Hﬁﬁlﬁﬂﬂ%%(éf@ﬁt&mbtoLtﬁof,MKNcwﬁﬁﬁﬁ
it, Chattonella B2z DILEIZAH LTV A IDEEZ LN,

Chattonella sp. NIES-454 1&, FORIGHEA T # & 474 H T 722%, BEEETUALE T MR-
18Kﬂ?6ﬁmﬁﬁﬁﬁf§&#otthﬂtLto:@ﬁﬁ,%%%m,lﬂﬁuﬁih
LEERIBOTI% {, HEEHIEOkE EHBTH S L) RERES L7085, B
%23 ERDLIION, BEAYSCECHRSERICACKL LI oT, THROE/ 70—F
AHAAEIZST 2RI I BOFR EBOTICULDIDTH 572,

Chattonelia sp. NIES-93 (3, bz L~NBEE QLIS b THIKT, MEIAHHFEE
o 7B BT U TR O BRIE AT = o 72720 £ O RIS % B EOEIEE TR AL 2 &8
CERGd ot T, Ko b A LT oA TR THEST SRS (RS NED -
VB E L7z BREMISE, REC, BEENEDOTHTH- LI ELE, K- TR
(1987) O L7175 VR Chattonella 3 & UG # XK BEWFFERT T HLME = 1172 Chattonella sp.
NH-1 R ULV —TIBTALOTIH R EZZ LN,

3 7: MR-18, MR-21 3 X UF AT-86 {20\ TIXEA DRI BT 5 RIGH D@ 2 F~
7z Fig. 6 (2R L2 @AM L2705 b L= oI Iz o T F R F R R E R
SR AT oo A, AT OB BOTEV SRR S, L Lad s, EARORIEER

E10-
~
4 NIES-121
ul
&
% & "-._NES-“B
z 10 "
z
- s Fig. 6. Growth of C. marina NIES-118, C. marina
m NIES-86 NIES-121 and C. antigua NIES-86 in ESM
medium.
3
10k
i 1 1 ) |
o 3 6 9 12 15 18 2
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L= X INVASZE AN N 0 - AOF 71|

R At BB R B A OB SISO REN L (A O N, BEFRETH 712, $7-, B
DRFLE N & 5 KHARIHT 5 RIS OBAL & MBS IR & D A~ER, SERELIC
MboFEmnILEPHE SN, TNODEREDS, KEEXH LW LB L TEEMNIZH
WL ENTELHDEBDLNI,

DL THEDE) 70— FAHiEEACTERORGE S BT A 2 12L ), 18%D
Chattonella BEBE T 6 7V — FIZTETE DI THEH, ZOEHNOERIZOVTEARN L )
BB L, BRI, EROBBENTEL SbO TR LB SN/ ik~ra85, fl
ZAZMR-21 % AT-83 &V Z2FEBIC E 7o o - RIS T AMBOREHICOAREE A L, it
ROBESEE R DHHNNTEHETH S, 72, RICEREGEL VIFESLhWIRETS
A L7 EBE T kA% 51E, MR-17a, MR-17b, MR-18 35 & UF AT-86 2SS BWHRT, FBh 4
TN —THREPHATHLE V) ZEBAENE LV, 2845, SHEOFBIESLDL S 2
METHL0BHLPIZENTWRVIREIZE, SIEDORIEEOR S ERICELEENE ST
CENRTELVDRLTHL, FHEKERVWTEONLF -y DEEMNSLHETHL L EZT
BE, REBRIZIVSEEINL 6 7V - FTREAMTILEFED IV —T e nd 2 itk D,

Lo L, RFROHMIE, BREFHGIEYERL TR 2586220 HTI ETid%
RIFEEMFETBOTAN B EHEORIRE b &Il & LT Chattonella BEE OB %+ T8
DEOBRELMERFATAILIZLY, LVMEET, »O/MASHE - BB EHRITLZ LI
bbo MBENESNEREEYERT LI LGB LTTELRV, 2% 6 BEIZZ0O4YOR
DY ARDH LY LEROBEDOERAMTH Y, MBALFETHRONLERAMIIHES T 5E(E
THREIHANEEN 2 BOBEROERL L VI EDHTH DL, FhWZITHEMEOBIZIE, #
DRBBOZE 7 UL LITBE KD 5 VI @/NGHE S 505, Zhii) BW T F st s
DEFRDVHLDTRZND I D £ LIZEKRT, AEBOKRIEROBESH L & VHBN
TIRL7 2l i, RELERGEESEVCIIERIS IBEL IO LA EELLIEHNTES
EEBIL, LOMAVENETIBIC, MBI VSR ONAEKOMIERIEIZHET L EES 7
D—BhE L W BATREM AR L TV 5,

FN= RFPBEKDD Chattonella EFEAD
T/ 7a-FILREDEE

TREFRICOWTIEFALHADPPEL SN TEY, TOERILO-OOEBEHFEITThR
Twh, LA L, £9 LARALENI, FEOBEE 5 IIERT 570 DR OWEER,
L), TLTAYENL TS ) V7P EETHAL I LBV TTL 2V (L% 1985, b,
HHENI BT FilgXOKEN7EAT R R O KRS TeliM 2@ ENThNTB Y, &K
BRAEOTFH LT ) LTAREERVERSNDODH B, $/2, ERNERE LT, SHR#EK
W#EOKE, 85, WE, FEESOTRECMETAL ORI L ENTEY (b - D
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1984a, b, 11T - A8 1989, 1990 %), BIH7— % L OHEAFTbL T b, Chattonella 7RI
ST h, FBALCBEEHKY EHERE L T Chattonella MK A BT AL L b1, KE, #
ROZFEFITV, FROARETLILIZL YVFRBRED A ) Z X LOBHANKALN TS,
ZOREWEE L, K, B, KB EoSopEMERESES>S, AW, 2% Y, pH, su
074 VEOKEIW5 T TEIBIIbY, RBFREOLOOERERLE L TELDT=FD
EEEho2H 5,

LAaL, 23 Loaf s s L7o5e, BEOLKRICET AR, BlldbVdgiTy a1
Bzt IbIbLTHDI IR, Zhid, ABEEOGRICH L THRES TIZZ DR
B o2 b ZD—HTHLY, HRE I ETHENABEHOBESFIMNIEL SIS
BLOEBbND, & ICBISBEKEOEROEE, WAEKE, REALBEL TORNEIIL
W EAEOTREE(LAME - 2 RN E VB, BERERAKREOBEELHERTAMELDHY
(44 - /NBF 1980), EHEZR B EEHE KBEOY > T IOV TT ) ILIRIFRFE DL DR H
NPT L SN D, Chattonella BEBEOTBESFIIBVTROBRY L TVOR, HAMI

S RE AR FOEMET D C. antigua B, BRBEEIZLVIRBALLZZEETHY, Ko7
TR %4577\ C. maring B B\ XY Chattonella L FIE SN ATMREMAH L EZAON D, &
7o, FRoEBIC L ) KRB EEOIERZRINIIBEEORBAERENL T, BEERO
HIHEEDEIL L > TAETHED LBIS N2V, Lo T, BEHORMESLT Y 7V OREDOR
LELICE DERICEER L0 TILORVEIELZEAL, Bl 2HREF LB ELE
FIRMTLAAIAERTHH LB DN D,

AETE, B ] ETHEN L7 Chattonella JBEFMBERRT I LTUET HE/ 70— F VU
E A RSB AR ORKICEBECETAZ L8 Y, FBREOHEE KA, TORRE
WHEINEIC L AR LB, AEDT 4 =V KT = ~DICADOTERIZOVTHT %,

Mt L ORE

1. ®/70-—FI)LHk

S1ETHERLEZTHEOE ) 70— F UKD S 5, MR-18, MR-21, AT-83 £ X U AT-86 ®
TN = DAY A
2. 1%

19874 8 A (2 Fa B it CR2E L7 Chattonella B K % &1 K o S8R <F H AL
Iy, $7-FAEEEEGHTRE LREOBSEK Y RERKERBRERRZRLD,
FRENESTEG 7. RAKE TV — ARBOBBEATH ), WTNOgRE R THERICH
‘EINT,

HEO-FIZOWTIE, v 27 UERyF A FEILE 70 -2 rBLUCER{LETT 272,
B O— YR LT 98k (FC-1~FC9) %, MIREZ O —#kE LTS5 (AC-1~ACH) %
FREFNBEL I ENTET,
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3. EHERXHIKE

BHEEIFEOFNUIE [ B TR H RIS LA - 72, AR LT, Mk
PRERICAT A%E100E, 50ml Ok % 1,200 rpm T3 SRS 8T A2 L0k W fife %
AR L 721, T2 A 706Xy bTO - DI LIl it L7 (Fig 7).

1200 rpm.= 3min.
CENTRIFUGATION

NATURAL
SEA  —
WATER

ISOLATION

_% N —>
- e

Fig. 7. Schematic diagram of pre-treatment of the field samples. (A) Fifty m/ of natural sea water was
centrifuged at 1,200 rpm for 3 min, and then the concentrated cells in lower stratum of the tube were
quietly pipetted into the wells of the Nunc plate. (B) Isolation of algal cells from the natural sea water
was also performed by the use of micropipetting method.

RBRBIUEE

ft5shzBkiIwTFhdRERPOLOTHY, TARMEH I OBV 0, B
L7zl fadl U - ATE d Ao se, Wl#E & S GRO L THIRBEYB LB K
0 F FRBEAHUREICH LS, HBENORB TITHRORIEFIE L (HEREBLIEHT
Ehdol. ERIMGOEKFOEEETHWVHMARIETIE Table 8 1R L72& 52, AT-86, AT-
83 $ & UFMR-21 2 LCRUE L7275 MR-18 1k BUG L % 70 o 725

FhvAruay 57y SEIL YV ERSESNRCER (BER K, FHAEKOIK 3,
ESM 353 Coll R DR & MERICHEE L, WA ER 2 — 3 0 B DX BRI 08 O 55 &l
RIC DV TRBRE I ARE TR ANz, £0&E%T Table8 B LU Table 9 2R L7z, &
B 5B 5 N7 9RIE T T AT-86, AT-83 & MR-21 12 L CRIE L7z, BBEMASHB SR
72585 H AC-1, AC-4 & AC-5 i3 AT-86 & AT-83 iZxtL, AC-2 & AC-3 i3 AT-86, AT-83
& MR-21 Zaf L CERFRIE Lz, IO OFEMALIL, HEEMBEZSCLY, $T
BRI AOREEZFOZ &, T EBEFEMNI C. antigua DR A RT I L AR &
n7,

SN DFEERENS, 19874 8 A% 4 L7 Chattonella ##1ix, ERiiM Tl C. antigua 1 H!
A, F 7, BHAWMTIER C. antigua MEB L NS ZAENEKBIZES LD LHEE SR,
WA Y > T EFOT TR L TES MBI O TT o 22 BB UE O 85 F 13 E5i
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Table 8. Reactivity of MR-18, MR-21, AT-83 and AT-86 against Chattonella obtained from off

Buzen
Reactivity
Samples

MR-18 MR-21 AT-83 AT-86

Chattonella algae* —*2 ++ 4+ + 4

[Isolates]

Chattonella sp. FC-1 - ++ +++ +4+ 4+
FC-2 - +++ ++4 +++
FC-3 - ++4+ +++ +++
FC-4 - +++ +++ +++
FC-5 - +++ ++ +++
FC-6 - +++ +++ +++
FC-7 - ++ +++ +++
FC-8 - +++ +++ +++
FC9 - ++ +++ +++

*1 Cells were collected by centrifugation at 1,200 rpm for 3 min.
*2 4 4 4 positive cell ratio 100%; + +, 50-80%; —, 0%.

Table 9. Reactivity of MR-18, MR-21, AT-83 and AT-86 against Chattonella obtained from off

Akashi
Reactivity
Samples
MR-18 MR-21 AT-83 AT-86
[Isolates]

Chattonella sp. AC-1 —* — +4++ S 44
AC-2 - ++4 +++ +++

AC-3 - + +++ ++4

AC-4 - - +++ +++

AC-5 - - ++ +++

* 4 4+ 4, positive cell ratio 100%; +, 10-50%; —, 0%.

U FADORIIEL N A, HERTEONIEREIZIT-HLTE Y, BGEKFD Chatto-
nella 122 VT OVARRIETHHRMOEEEL HLABREHET A I LEWRERTHL LBDNI,
L LHMBORED A IZ L W HBICASHEL TO 2 VHlRROBA D LG H L7120, [
—DH TR NT Y 2 VOBEFEREZ T A LHEE L, AEOERTIE, 4RT L —

LRV TEED S EREORTRERITV, &7 2 MZDEH20MREBE TSI LIV HE
247 T EMNTET,

FEREOEDTEE L THBROREASEIRTICREETH), TOLDILREEKOE
W5 L ORI ET D LEND D, SEGTA 7 OERY T4 Y FHEILL ST =2 TR0
Bz oW TR R Bz, fIEE Ry T 1 v ZOBIIEZ 5B A P LAFIZL DAL 72,
Ltﬁof,iﬁ%ﬁ@ﬁw%%KﬁLf%ﬁEﬁ##D,ﬁ~ﬁ®&ﬁ%§fétk%%i%
néo%wtb,%m#%ﬂiﬁﬁﬁ%@%ﬁmﬁﬁﬁt~ﬁwaéﬁbﬁ#Kowfu,ﬂ
L7 v FERICEMET TEROMIICOVWTREL IO L THERE R TRTHLENSHS
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Hyo AT HW Y v o bR T IEOHER

Yo SEDTA 2 TRy T4 v I LAHBRIETETERLET T Yy a2 7)) ¥ IHT
bIps, FRTHHEEME L LORPERUT Th 70700, BIREXh - 2SS
D, 2 LAMESEFET AL LT, AErAVWORAESELEE LoERE, B2
DT FEEORESEOKERE L ORBIZOW T TICRE Lz, REHAKF D Chat-
tonella WA DTEREIZ D W T OB IFF N FNFHKEEBRD S OMEBEIIIETCLDTH D,

HHKIZE A E, SRORBBRLHRKTIE C. maringa BELH LT, THICHLT, £/
ru—F VHKEIC X BHIETIZ C. antigua DADPFLET HHRBMTH 2L HE SN/, B
RiC& e, BOoORBMBEEAKE, + 7))y FERIIEEB SN, C maring #° 24 {l
Ka/mi, C. antigua %% 54 {iHL/ml TH o7z, Thbbd, WEBAEOMR, WMEDRTEL/ARHT
BHolLHESRE, TG LT, E/ 70—+ VHAEEIC X B HI%E T C. antigua DA
HETAHHRETHALHESNS, Thbh, Wtk s & ITHRIUROEBEMSFEIEIC LY C.
maring DTFEDPFERINICLEL LT, T/ 70— FAHEKETIZOTROEES C. mari-
na "BHT A EWNTELED o7 TOBEROEVEVHED L) ZBHIZL BZ2IIOVTIE
RO B2z, DEDO3o0uERYEZONE, ODBEOBOR ML 2L Y C. mari-
na DK E N QEEEERIEDBECEIRIEI DD Y C. maring 25RIKS N7z, QNFHEME
e 2 L LRIERIC C. antigua B2 ALOREBICEI Y ERL, #AORTE YL 7-HE C
marina L Y)E SN, FICQOr — 2k, BK (Fig 8) OALLY, HBEMBIZBVTHL
WLIEALNABETHS (Fig 1),

A1%, T 70— FLHUEE 72 Chattonella J& B O % BU5EK P ORKEHIG L TE

£

Fig. 8. Differential interference microscopical photographs of Chattonella in natural sea water from offshore
Akashi in August, 1987. (A) Cells with sharp tails. Note the difference of size between the cells. B)
A round cell.  (C) A cell that lost sharp tail under light microscopic observation (arrow) and a round cell.
Note the difference of size between the cells. The scale bars indicate 20 zm.
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m#%%ﬁﬁu,T%éﬁﬁ%nyVﬁﬁﬁtﬁﬁbfﬁﬁﬁ%ﬁﬁﬁtmﬁélktiW
&%KH?%%WE%TW,ﬁ%@ﬁﬁ%%%tﬁ%ﬂﬁ%éﬁé:tﬁi%f%%&%i%
hs,

ENE BEIEOERER

THOE 70— FAHKEECSZ EI2L D, Chattonella BEHOBZ1T) J LD TE,
¥ - EE A B AEHOEAT A ENTEAI LS E, FNETLAENANLZ, 2O
BRI, BAKEELNE )y U—F PR OMORIGHEOHFRIZESN TV AA, ORI
BOHEIMMEERL TV BORIIOVTRITEMA S 2 L ik, REOHERNEMSITZT) L
CEETHLEEZ OND, RERIGE, PUROTIIREEOKE 2 IEIRET LR TH L.
L7255 C, HWE ) 20— FAFROBEFROMEREHSMICTH I LIILY, FRIEO
ERETHLTADNVIHBONDLEEZI LN,

KET, FWVE 20— FUHAD S b MR-18, MR-21 & & UF AT-86 DEi¥ A HUEIC
DNT, ML ARY Y TU T4 YT, Ky b4 L2 T v A8k, #E ELISA i, REETH
s EDFELFV DI 8L D FOWREN 24T - 7ROV TR L b,

18 Y1A42>r70v71rTEREBVERERR

MR-18, MR-21 8 X UF AT-86 @ 3 MEODRBIEOTFEX T LAY YTy T 4~ A
X F~T,

MEte L UHE

1. E¥/70-FIk
H1ECHEBL:TEOE ) 70— F LIAD S 5, MR-18, MR-21 # & UF AT-86 @ 3 Hitk
Rz,

2. =& %3

BRI, SRR B ABICRBICHV R EMERA L, $4b5, MR-18, MR-21 8 XU AT-
86 @ 3 Hifk % v 72 S EERIZ BT C. marina NIES-118, C. marina NIES-121 B LU C. anti-
qua NIES-86 % HUEHIRER L L TERENAI72,
3. SDS-FKUTTYLT I RFLERAH

(D B OFR

ZHOTEEYOEE 1,000m! % 3,000 rpm T205 M, 10°C TRLLEERET o720 XL v b
YR LTS, pHT.0 ICF% L7 SDS LHH (10% > = %, 10% SDS, 10%* V7 7 b
% ) —/10mM PBS) 2mil Zh1%, K& T CHEEWMEE L7z, 10,000 rpm TL055 R e HlE.Ls
ek, LiETiREARE L L
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(2) ESIKED

Laemmu (1970) OFEZ L7155 T SDS-KY 72 U NVT 3 FAVERIKE %17 - 720 ikBhIC
B0%EY 72 YLT I RALEGERL, BRT, TERO0mA T, KEERHIY IV ORRH
IS¢ F TiT o 72e KEAREHE L T~ 25720 bul TRV
4, HGEERERE

1) &%
BRIKBETHROSVOI L, —HOL—r %370 b—2HA ¥y -TPHHL, 77—
~1)1) 7> A% (Imperical Chemical Industries #£) {2& ¥ & »7¥2 §efs %47 - 72 (FaIRBANKS ef al.
19710 B0 DL — 1%, WinsToN ef al. (1987) DHEIZ LAz W= P I &) O — ZEADFAT
§E %177 (Fig. 9o UWTICFIEDOBEE % /RT,

1 2 3 4

©

2| 0/—®
-
.9

D % L B e

3.

iRE

S D

<| |5l E

@) —_—

318

v “r‘gl—>£_;,r

® "2

Fig. 9. Schematic diagram of Western-blotting method. Step 1, The algal cell lysates were separated by
SDS-polyacrylamide gel electrophoresis; Step 2, The substances separated in Step 1 were transferred to
nitrocellulose sheet; Step 3-4, The sheets were immunostained according to the method shown by SMITH
et al. (1984b).

O FAEEBR 2.4g FU A, 11.5g 7 Uy, 200ml A%/ —W/1000ml) HFIZENL,
BRMIRE D LB HH205 B FHEL L, RS, BLLRESICODHLERKE = b
LA n— A HEERICEN L TB W,

@ Bio-Rad #: %! Transblot SD Cell D&M, EEREE L BR I EHE, =5/ -
TL KW ARBRE AT &S LR T k72,

@ EEOFIZZboblo-2EERHE, B TREERRN,
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@ Ztrobru—2EFICEEELAYVEEE, Riatikeik, L-rouENDb»S
& B RIS S TEN R D72,

G ki, EEINE, RiEEEIcVwE), v ES baob o — AR L ORERRE
FTORRVEIER LGP SERT

® BENOE#E Ly P LEENNN—FHT, UV TT ~100HEE 21T -7,

(2) G

WESNZ OO R, 0.5%/ =5 v b P-40/PBS HRICEIRT 1 BEEH LT
SDS %R L2 (BIBA 1983), 2% BSA/TB T 4C ~H<AF I &iTo7, UTF, #
BRBEIIOWTIE Ny N AT v LA EOBREFIEIZ LA 5 72 (Fig. 9)o

BRELUEE

MR-18, MR-21 B L N AT-86 X iV 72 2 A% v 70 v 714 » 7 O#R% Fig. 10 IR L7z,
GIERBOEE, 3HMAEVWTROBEICLZ POl — A EIEBEONY FORBHADL
hiz,

MR-18 iE, 7.5% 17 7Y LT I F4 L EICER S h7:fiEkk C. marina NIES-118 1 DFf

B C

KD KD
116~

66~

123 1 2 3 1 2 3
Fig. 10. Western blots of SDS extraction of the cell lysates of (A) C. marina NIES-118, (B) C. marina
NIES-121, and (C) C. antigua NIES-86, respectively. Lane 1, stained with Coomassie brilliant blue;
Lane 2, immunostained with (A) MR-18, (B) MR-21, and (C) AT-86, respectively; Lane 3, stained with
only peroxidase-conjugated secondary antibody as negative control.
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8 ANy Fizxt U TRIG L7z, Rf {13 0.06, 0.08, 0.10, 0.12, 0.14, 0.21, 0.26 B L O*
0.28 THo720 LD oT, S0kd AEDODL L E LG FREDRL D §RULDOEZTIZ MR-
18 DF#HT AMBEREESFELTNE D EEL LN,

MR-21 i, 10%EU 727D NT 3 F¥IV EICER S W 7z5%iEkk C. marinag NIES-121 R DE 8
AKDSy Rz LCRIG L7 REAEIX 0.09, 0.10, 0.13, 0.19, 0.23, 0.29, 0.34 8L 1¥0.57
Thotle LI2HoT, 8kd BEDL LR ESFTFEORL L 8HULDOETTII MR-21 O
ReET HHEREENFEL B HDEEZ LN,

AT-86 i, 10%K) 77 UANT I FX N EICEE S N/ RiErk C. antigua NIES-86 H DET 4
KONy FIZHH L TRIEL72. REEIZ 0.04, 0.06, 0.07 BLU0.14 Tho7:o LW T,
66 kd LA LD 4 L EDES T2 AT-86 DBHET AHEREEPHFEL TV A DEEZ LN,

ZDEINZ, TR TU YT 4 TDRER, %thm%?&fuowf BHEONCF
WREDSASND T E DRSNS IS, BERON Y FOREB SNHEITEUTOL)
&ﬂ%ﬁ%%i&%?ﬁ%éo®A4TUF—7ﬁ7u—ywénfw&wo®~kmwmxﬁ
RUFIG. OEBIZL {OMESF FICHBOLY b — THHFETH, @V *F 25— Vi
% OWENEESTELIIEEL TV S, ©F VX2 EREDO Y v/ 7 BRI & 58 5H %
&5 FAb. ©S-SHEEIZL BHE ) v —FE (CampreLL 1989, LIEFAE 1987),

Z0HL, DIZowTiE, BEOra - SR 7ol b, £72, DIZoWwTE, a~r
PO — e BB HE LN G- E RS FREFNREETE S, QIIoW0TIE, RIZZDX
ARG TAMELE L LT H SDS MLHE + BULE I X ) BEREHORFOTREEIED TRV L
Bbhz, ®izonTid 7oy 7 —EYREHEFET CEREBI L > O TREEILRIEETE
RS, EEE, KKBTHEA L 2A SR L, SDS WL, Nk, k&) ToRELERARN
fF o722 h s, BIZALN LD 2B L WERS TILAE TR R e E R 72, T 77,
B2V Tit, REEALHI T Ly ) —VTRELTHS I M5 SSHESIITMITY
LrBbhiz, Lo T, QOWEEELSZE L SNI-OTUTICHRE L7

BREWIN ef al. (1985) Bk D~RY Ny Fuf FEICKIET 5 E/ 70—+ bk e/ERL,
FOHFERER Y2 XY LTy T4 2 T ORR, HEBONY FPRETHIEEREL,
COMBIZOWTIESE, TuF7—E¥BLU0E I EEBELBIZL AHEROERLeHIEA Lz E
T, ROIOOTEEMERE Lz, D/ 70— FUIARORBIUEREEE S 1 HOFR ) RTF
F#EIcdY, B0 FREOEENEESLTWE, QF /70— FLIKRORERIUERESEE
B FICHY, BELNFEORYRTF FEISEEL T 5, QMRS /37 EOSREIC
LY ERG TR 572,

A 7R IR T T Chattonelle BEFEOMBRERE ICH L TRIG L7z Z 25, MREKE
WIEET A7) ah ) » 2 ADHETH L ETHE, HUEGTHIHEHEL b OWERMEE . B2
HoBWT, AECESLAPENEHETHH L WO RFY, SHUEI L HMEEOERILDH
AL - THFET 5.
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28 SBULRICLIIMEMOEL

s1EE L OB ETIT -7 Chattonella BEEOBN I, EHRLE 70— T LKL OH
DRI HEIZET VT WD, il 2 1E, Hifk MR-18 2% C. marina NIES-118 & C. marina NIES-121
CHLTRIBT A E VS T8, T2 EOEMRIC MR-18 ORET AMESHBIHFETH L
VI T ERFELTWA, T7hbb, Table7-9 1R LT 70— FUHKE & & ORENE
BOERIE, FWVE ) 70— FAPAROBHL D AHEDSTHEEORAMLER £ 72138k
WP BT AEBEY R LTS, LA T, AnwicE/ 70 — F VRO FREIE DMK %
MBI, 29 LERORROERY NS LTEETHLLEEILNS,

GRS, AP REME O FEEORR BB T ARCTH L0 0, TONFEEDE
ILEHEHOE LWVET 20759, 22THO0 LOBEEILORRAY 622 LHEEHEIC
HLTHL, ZOMEROELEFANE I L2L ), HkOR#®RT L LAEEORE, T4bb
MEREROMRERET S EDVTRERTH S,

KETH, HcrOBELE, &5 HMLFREEHEICHE L7358 OFEEOR L, b e &
17: MR-18, MR-21 B X ¥ AT-86 OF@HIEOMIRIZ OV TR L2

MEE L UHE

1. ®/7a-FLiE

I ECHEBLETEOT , 70— FUAED S b, MR-18, MR-21 $ & IF AT-86 O 3 Hifk
PRV,

2. MEIRERORAN

SR L LCHERIC, MARELABICREICAVREEHE L, $4b5, MR18 MR-
21 B LU AT-86 O 3HikE BV FEBRIZBWT, HUE L LT C. maring NIES-118, C. man-
na NIES-121, B X UF C. antigua NIES-86 % Zh Z B/,

AEAROERE S0ml %, 1,200 pm, 5°C, 100 B LTHT DI LICLVREL, BonR
Lo Mz 1ml ®20mMTB (pH7.4) %%, BEEMEHRET 72 20X ICLTHLSNLM
FoRHH 7 % 10,000 rpm, 1057 BIEG L, B oh7: B MPUERKE L7z, Kz TB THi
FL, 3. CRNLEMUEERE LMK, Fy bAA2T o EAIHLT

¥ 7-854 ELISA FI OB » 7V it FEMBURH # DEAE t)L 0 — X% 7 A2 & o Tl
B 7>, MtES (Whatman #, DE23) i3 20mM TB (pH7.4) TRE S¥/21%, # 7 AIIFMEL7

REAOEE 2,000ml %, BHEOFECHIUEES L, #E0.8ml/5TH T LIXhIT72iR,
25y T4 XTEHEBSE (0.1M, 0.2M, 0.3M, 0.35M, 0.4M, 0.45M, 0.5M & 1.0M
NaCl/20 mM TB). B 6N ZEFIZONT Ry M A7 7 v &4 2470, RIGHOEVES %
20mM TB 123t L CHEAT L, SaERPUREE L7,
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3. BREWNIRE

2. THAMLZHPEHIZ LCUTORMEREL 72, FREKE LTI W TEHER T T60
SREME LBHER Y, £ 500000 TEHTNTRERABET 3R EOATIRE, &
B, % pH CHULE L /-AMERE AV, IANBERAEEL L CREOLDOHIFEEIZO VTR
ExXIT-7

(1) ZRiLFE

BB E 100°C TO0STRINSL L7z MEAET &, KRKFIZDT7,

(20 FoF—vuH

20mM TB (pH7.4) (270 F—+ (Cabbiochem ft) %0.1% & %5 L HHEMP L2 DEEERIE
e L, HMPER e SERA L2k, 30°C T2EBMERIESY, oMk, 100°C, 557 E
BTIT-72

(3) a=ZNaly— Y

50mM TB (pH6.8) (T a=# V3 ¥ —+ (Sigma Chemical 1) %#0.2% & %25 X H &N L7
LOFBEEBE L, MIBEREEERSLHE, 25°C T2HERIG &, RinFERE,
100°C, 54 HETITo 72,

(4) B=r LT ¥ -

50 mM BEME&E &K (pH 5.0; Tabled) {2 8- V3 ¥ —+¥ (Sigma Chemical #) #0.1% & %
LISBEHIL-bOFBEEERE L, MNERESFERG L&, 37°C T2HMRIL 3472,
RS R, 100°C, 5 /2 HMETIT - 72,

(5) a-HFF 7 b ¥—CRHA

50mM TB (pH7.4) IZ a-# 5 # » ¥ ¥ —+ (Sigma Chemical #) %0.002% &£ %% & H&EH» L
LOFBEERE L, MR SE]ES L%, 25°C T2RMIL S®, RIBFLLE,
100°C, 5 BB TIT - 72,

6) p-Fo7 iy -0

50mM TB (pH6.5) {2 g-#F 7 b ¥ —¥ (Sigma Chemical #1) %0.045% & %% X H#&EH» L
AORBERERE L, HIEHESERES L%, 37°C T2RMRIC S ¥z, RIBFELEE,
100°C, 5 45 BMLEE TIT - 72,

(7} a-v > /) ¥ —E0H

50 mM BEEEEMER (pH4.5) (2 a-v ¥ / ¥ ¥ —+ (Sigma Chemical 1) #0.05% & %% L 95 &
ML7-bOrBEREEE L, HIUEHESRRE Lok, 25°C T2RMIE Sz, RinFik
i3, 100°C, 5 4MMLETT -7,

8) v7On=¥—HuE

50mMTB (pH7.4) icv 7o =% —+ (Sigma Chemical ) %#0.1% & %5 LH)&EH» L7z
DrRBEEERLE L, AR ESBIRA L%k, 37°C T2RMRID SHE 72, BUBEFILE,
100°C, 5 7ML TIT- 720

(9 Y vVF—L0H
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50mM TB (pH6.2) 2" '+ — 2 (Sigma Chemical #) #0.1% ¢ %5 L) EMF LD B
FEE L, HMERESBES Lk, 37°C T2RMRE S¥/, RMERIz, 100C, 54
BALEE CHT 5 720

10 #3vERRLE

80mM BI Y HEEEFT MY T AKBREERE L, HRERESEERA LK, £/C T—HK
B &7, KB, 20mM TB (2xf L TEN L7z,

a7k ) nE

0.4M NaBH,, 0.2M NaOH K#E# % 7 vh VREBRAKERE L, MIERLSE2RE L2k,
4°C T—HRIE &7z, BBk, 20mM TB (2 U TEM L 72,

4, Ky b AL/ T yta

3. THOLN/-FEUEMMERZ L Ny b2 24 T2 LAZTETRE LR, SlE
O THRARLFHEI LA, Fo b AT v, 247572
5. #& ELISA

—ERDFEFHI DV TIEEES ELISA FEiC & D HUEHOBEL 21T - 72

(1) AR

#54 ELISA FIOBAPIRICIE, 2. THONAHOERYIEL 20mM TB (pH7.4) THRL
THW . BOEEEOSELAEIL 3. (2% AWK LAHEIC LA - TT 5 72,

(2) & ELISAR7L -}

BEKDOEZESOmI YEEL, BNz L v M2 2ml D0.5% Triton X-100/20mM TB %
MABEREEFE 21T 2k, B0/ MM E R % 10,000 rpm TlOM&E.L L, k&% 50
mM ¥4 —F3— MRER pH.5) [ LB L7z, 29 LTHLRZT L — MERBHEIE
% FHEE W AR L 7%, Immunoplate Maxisorp F96 (Nunc #t) @& ™7 2 V12 50 pl 200 Z,
37°C T2 BRRIE 28, MEOEMANOHE 21T - 72, MEROMEOFFRMZES L
®, RIBETH, 2% BSA/S0mM Yl —FKx— MEEHHE (pHO.5) TH 7 )% 1 OEEE,
B % 200 ul/ 7 2 VR BEIMEZ, 4°C THRICEY, TAXF V7 EiTo72, T CICEH
LZzw7L— Mi, —90°C THAL.

(3) HEFNE

QCHERLATL—t %, 0.15% Y 1 » 20/TB T2 [[{@igHE, &7 MiZ)THLNBES
PUBH % 25 pl, FRPIAEIE 25l N2 37°C T2 BRI RIL 8872, FEHT 3 mskk, -+
¥y —VIEHRY <7 2 IgG (F 721340 1gM) ik % 2 % BSA/TBS T1, 0005 HM L 729
%, S0pl/y VoM, 377C CLEEBKIL S/, 4 3%, ZEE# (10 mg ABTS,
12.8 pl 30% Hy0,, 12.8ml 7 T ¥ WEARTE ) % 100 ul/ 7 = VT OMZ, BE—HERISIZLAS
BEEYEFNBOVA 70 7L — ) — ¥ — (Bio-Rad #1) # A\, BAEE (405mm) THE L7
(Fig. 11), BAPEHE LT, OLEHER, QOELHIER, QOUERABERICEIRAE, o
JHIZOVWTHEL, BONAREESENRFNA BBLICELAEE, UHIZLLDHE
HOETOEE&G% C—A/C—B DETEH L 7=,
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1
A A A
-
2
QAQOAOCAD
- -
s )\V Fig. 11. Schematic diagram of competitive enzyme-
\\. }\- Y --4 > ‘\ A linked immunosorbent assay. Step 1, An-

| 2 tibody was bound to the bottom of poly-

< 3 : : : | XY styrene plate; Step 2, Masking procedure
was performed by the use of bovine serum
- - alubumin solution; Step 3, Antibody and

the sample were added to the well and

incubated for 2 h at 37°C; Step 4, After the

QAQ_OAOQAQ 4 OKIOAQQM). incubation, the well was washed with

- - 0.15% Tween 20 in TBS; Step 5, Enzyme-
linked secondary antibody was added to

the well and incubated for 1h at 37°C;
Step 6, Substrate solution was added to
5 the well and incubated for 5-15min at

room temperature. Then it was exam-

‘l>..
[

| o

Py
v
<4

- - . . . .
ined for absorbance by using microtiter
o o0 e e o e plate spectrophotometer. A, antigen; O,
@ bovine serum albumin; <, antibody; E< ,
8 enzyme-linked socondary antibody.

BRESLUER

BELEZKLUAHARERDO Ny b A/ T v A OfEFR % Table 10 (Z7R L7z, MR-18, MR-
21 BL U AT-86 O 3 HROZ#KT HHFEIR, B LTEOTEETH Y, 100°C, 6057 DMLE
THEM & kbbb o7 T72, B3 VRBRLEIL LY PEEOKTIREZ I, MR21

Table 10. Reactivity of monoclonal antibodies to the dots of cell lysates subjected to some
treatments by means of dot-immunoassay

Reactivity*
Treatments
MR-18 MR-21 AT-86

Heat (100°C, 1h) + + +
Pronase (1 mg/mi, 30°C, 2h) — — —
a-Glucosidase (1 mg/ml, 25°C, 2h) + + +
B-Glucosidase (1 mg/ml, 37°C, 2h) + + +
a-Galactosidase (20 zg/mi, 25°C, 2h) + + +
a-Mannosidase (500 pg/ml, 25°C, 2 h) + + +
Hyarulonidase (1 mg/m/, 37°C, 2h) + + +
Lysozyme (1 mg/ml, 37°C, 2h) + + +
Sodium periodate (40 mM, 4°C, 24 h) + — +
Alkali (0.2NNaOH+0.1NNaBH,, 4°C, 24 h) + + +
* 4+ the staining reaction was intensive; +, very weak; —, not detected.
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FHBEIZOWTIE, BIVEBOBEYEZBSOMEMOET OBF %4 ELISA i
L D#H~ (Fig 12), ZO#E, BLBREISREOREIIHMIEEL, V7 ES Vi
ol L, EE 20mM THESEOKTAA LR, 40mM LLETIEHERES 2 kbh
7o HIEI TR 2 RF 70 o T4 v FOMRBLTINLDOFERDP S, 3 HAEDFIRIE
RERAHE Y Ly BOREE EICH AT RESARE SN, £2T, SEESHIERRER L
B AT - 7285, SEAVZWTROBRIZL > THELVWHIESEOET 3RS ed -
7= (Table 10) .

03r  Periodate- Na

80mM A B c

A 405

not-treated r —]

2" 2 N.C. SHEET

Antigen Concentration

Fig. 13. Models for antigens treated with pronase.
(A) Intact antigen has a hydrophobic poly-
peptide component, but (B) when treated
with pronase, (C) it would lose hydropho-

Fig. 12. Degradation of antigenicity of antigens
recognized by MR-21 which was caused
by periodate treatment. Antigen solution
was incubated with 80 mM (M), 40 mM bic site necessary to stay on nitrocellulose
(a), 20mM (@), or 0mM (O) sodium sheet. 2, polysaccharide; @, polypep-
metaperiodate. tide.

T/, TUF—VPUBHEORESRIR Ny MM A/ T oA TRBETAI LN TE N7
ORI SROZODOUENAE Z LN, O —BREIZL DR RTF VP OHR
PEENHIEI NS BE Sk oz, @7 U+ —YREIZL DKUY T F FEHA
s h, MBERAEETEUEHEF - oL O - ABICHET 2 -00BKEHT 2R - 727
DR IEEA R &b 72 (Fig. 13).

L7A55C, 7u+— 0Bz L 2MEHOELERANL 20121, LEHUE O EM~DORE A&
FEDLLEVT o A EILL DHESVETH L, FITHRMEFOMER L ZOT THET L &
DTEBT vt AEE LTHE ELISA BT HW 72,

#54 ELISA 2BV 7248 DEAE 0 — 212 & 5 HHEOKE % Fig 14 IR L7
SMBEOERBE SO AEEE I, MR-18 FZEPLIE T 0.30-0.50M, MR-21 B IE Tid
0.35-0.50M, 3 X OF AT-86 ZZ#47UE T3 0.30-0.50M TdH o720 TN O DEFHERIF % 7' 1
F—CRE L, ZOHESEFHES ELISA ETHRALER, WIhoBails Fo b — Rz
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Fig. 14. Chromatography of cell lysates of (A) C. marina NIES-118, (B) C. marina NIES-121, and (C) C. antigua
NIES-86 on DEAE-cellulose column ($15mm x 140 mm) by stepwise elution. Antigenicity of each
fraction was examined by means of dot-immunoassay and intensity of the color on dots were also
indicated.

EBELWIIEMOBR TR SN2 -7 (Table 11) . L7245 C, WREBOIZHEES R, 1]
e @ n BT ARRVPB O,

T/, 7K VB L) MR-18 FEEIUE OHUEME IS TRT L7245, MR-21 & AT-86 T
BPUEM IR LI A S NG o7 (Table 10), T VLEIL, Y 32 EOREHE R ) RT
FREEDOEO O-REE LWL METH ), TOKRNH, FUETMD O-FHERFEHE LIZA
L TVLIRETROCZ EATRR I N,
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Table 11. Antigenicity of pronase-treated cell lysates measured by means of competitive
enzyme-linked immunosorbent assay

. Antigen
Antibod *1 *2 *3 igenicity**
1body (Strain No.) A B C Antigenicity
MR-18 NIES-118 .006 .005 .066 0.98
MR-21 NIES-121 .016 .010 .092 0.93
AT-86 NIES-86 012 .006 .056 0.88

*1 The competition ratio of antigen samples subjected to pronase-treatment.

*2 The competition ratio of intact antigen samples.

*3 The competition ratio of pronase solution.

*4 Antigenicity of pronase-treated antigen samples was estimated by the formula (C-A)/(C-B).

B3 SETFEMBERCLIHNESTOMIBAD HOREN

COERICEAWAE ) 20— FAHKE, TNTHEBEARGEILLY RS Y-V 7RGV
BonbDTHA, LA T, MBERECERSBUESSMLTNEI LIZALITH LD,
ZOMIBH B AHBEOA 2B Z L IXTE RV, FUESTOMIBNICBIT 0 E M5 2
LIk, MEOESHBRBERETAIEATRTHS LEZOND, KEITIIREET MM
ST L AMARENS T U FEHEETY, TOREEHLMITRHE LI, MRTFO
HEHBEEICETAEREIT o7

i L UHE

1. ®/70-FIHk

SIETHERLZTHEOE, 7u0—F AN S B, MR-18, MR-21 8 & UF AT-86 @ 34tk
LHW, RO RIEYB/RICEZ A0, ERAROKREEIT-7, 1gM TH % MR-
18 % & {33 Hik 2 FRAMEBIC & 1 i L72f%, pH 8.0 IZ## L7 PBS & 1) NaCl D& #Erv>
7% (10mM PB) Tk L7: DEAE £ A0 — 2% 5 AIhiF7z, PB THoIlkE L
#%, 150mM PB CTHH SN AEG ¥ AR S & L TR, RiZt777 9272 G100 12457
L ATV, BN KBS Okl % ELISA &2 X W #lE L7z, BEOTSED, - CES
YR EYURES & L, 20mM TB (24 L CEME, —20°C CHAERE L7

MR-21 & AT-86 i3 & b icfar a7y L BAT IgG THAHH, IThx&UHELETRINES
IZE s LR, T4 TaT 4 v A MAPS-™II % 5 + (Bio-Rad 1) 12£ 0, 77 1=
F4—r ORI 5T 4= %fT ol FOER/Y — > O—Fl% Fig. 15 (TR L7z, HEHUEE
20 mM TB (Zxf LCENT R, —20°C THAHRA L7
2, EFiEmMmARA

MR-18, MR-21 & AT-86 @ 3#itkx AV 7- HEBRIZBWT, HUE L LT C. marina NIES-118,
C. marina NIES-121 B & UF C. antiqgua NIES-86 % N ZF RV 72,

ZEAOEEIL, FRIYLBEEOREXRE, Hara and CrHARA (1982) DA FEIZLIzAH -
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082 v

Fig. 15. Chromatography of monoclonal antibody
MR-21 on Protein A-affinity column. At
the point indicated by the arrow, elution
buffer was used to elute the bound anti-
body.

0 10 20
FRACTION NUMBER

72e WFROREHIDOWT S, WHEBEFEIDY 2 S R OREE % 250 rpm TLO7 &0 L TH
L, BE*TTo 7. C. marina NIES-118, C. antiqua NIES-86 i3 1 %k VAT VT F &
1% 7 NELTLFTY FIZL 5 2EBETERITY, C. marma NIES-121 i32% VI VT LT
L RICE D 1 BRETEEIT -7z, EEH, AHo—Ei3 PB TR L, MEIChAREIIHRL,
HEROBEOME LT, 72, O—A4 27 )L KAM BIROENBESITE 7V 7314
Ly bR AFAHF—FFN TUV-100 (BRA — = 24) 2FHL.

FELBRORBE T ITAFA 7 THEYL, "V os S —NHFELZEYV I —-Fa—-FT 1 v %l
L7282 o 2 2128w, RERmIzft L7z,
3. &304 NE

04 FEE#IY, ROBERTSON ef al. (1984) DHEIZ L7z A o7ze UTFICEDBERE &~ D,
3% H,0, TIOG T v F ¥ 7 %f7-721%, 3% BSA/PB B C0FM~wAF v 7 EfTo 7, 1
KA BB TS BEIG S ¢ %, PB THMIHKSE L, BEYAF Y 72T/ HRHUE
R OME#ITIE, &304 F (620mm) E#v ¥~ 2 [gM+A+G (E. Y. Laboratories tt)
% 19% BSA/PB T20EICAB L7 0% 2 Kkdifke LTHAL, ZRTOTHBRS S22, K
R TH, PB THMCHEL, 2.5% 7 VI AT L7 FCISAMEE 2TV, BEKTHE
L7

wERER TR, 7o UamkbEiElL, BV H-700H EFHEMETEHEL

Hara and Crisara (1982) O HEHEIZ LAV 2%V F VT LT FE2%F A 37 ABRIZE
B 2 BtBsEE % C. maring NIES-121 (234 L TAT - 723561043, RERBOHKR, &304 FO
BRUEESIEL AL o1, ZOKEDLL, FHERBIZL VHESHOEFIELL DL
HETL, IVEBMLEGTCORE BRI LA, AR I T ABRMEZHEL, 2% 7 VI LTIV
Fr RORZEDLEEDERE, C. maring NIES-121 12DV CId LM EBHLZ I v P52 3R
L, ZBLOEBEBROBREIREABZERT A LN TEL, TR LT, C. marina
NIES-118 & C. antiqua NIES-86 (22 Cid, EES & OBAKBRIZBITHMBOBEIFL <,
F 7-3EM OREF D C. marina NIES-121 OBEIHB L TE, o720 22T, 1 %BFVLT N
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Fe FCBLEE LR, 1BV LT ALFe FTREEZIT- 2, FO#E, HTERIIXK
#ExNLOD, 20 T2 ML C. marina NIES-121 OBEICH~E 72, GH, JHEORH
WTHOBE S, EEHRORB OGS ORF EEERERAERIC L VR I,

BT SEMEEIE T A 5 N7 B AN/ E O E I 2V Tid Mionot (1976) OBEEZBEIZ L7,

BREIUEER

Lauoq MERBOETHEMESRY Fig. 16 IR L7,

C. marina NIES-118 OBHEYHR % MR-18 # WV TE& 01 FEHR LR, MO THREID
S HUEMORTFTARE SN, MBEKAS L OERBOBERE IS L TeIo 1 M2 25
&k L7 (Fig. 16-A, B) #%5, T/, 3 b3y PV 7, BRESOMBA/NIEIINT 51521
BIERIA OGN T,

C. marina NIES-121 OEHEYIH O MR-21 12 X 250 EREOK R, MR, BRERLOBEE
BIUHIBEANONRIZH L TEaaf FICk AE#Eb AN (Fig 16-C, D, E) #%, I+ 2
YR T, AEASEOABPUNSEISOTTABRNRERIAON D07,

C. antiqua NIES-86 OB O AT-86 (2 & A i feta s R, MAaRE, BELORMEE
BIUHMBEANO/NLICH L TEa0A FIZE 5E# A SNz (Fig 16-F, G) 45, I+t~ F
U7, EEASEOMBR/EEIOTT ARENEREA NP o7,

WENOBE IS BRI A A RIS S S AEIC L DR IS hZ eh
5, MMER, HICHEEEIZEI O, FIZEAERNALNIDREOBRERBLIZbD L
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Fig. 16. Electron micrographs of ultrathin sections from Lowicryl KAM-embedded (A~B) C. marina NIES-118,
(C-E) C. marina NIES-121, and (F-G) C. antigua NIES-86. (A, C, F) Cell surface region, (B, E, G)
secretory vesicles and (D, F) the complex membrane systems around the nuclear (N) were labelled by
the immunogold technique. Chloroplasts (CH) were not stained. The scale bars indicate 0.5 zm.

Eibhb, 72771, MR21 OBEICIEBHTEH L OETUA FRTOBEVERE I NI,
o 2 FARIZ OV TSR F RV b o7z, ORI, ARMERBRIZBITS C. marina
NIES-118 & C. antigua NIES-86 DHLEHEDET, T R3NEORMLrLOMBIZLLbDLE
ZhNb,

ZD3H MR21 FEIEOREICOWTIE, "I J - TER/ N~ THEEER, v
WhWBHEY 2 ED N-#ESRIBEHABARICEbOTE (R L (Fig 17), —#&i
N-#& GRS, /MEETEEEY, TV IR TR LM S ke 2B 22T 5. ZOMRK,

cM

Fig. 17. Schematic diagram of biosynthesis pathway
of N-linked polysaccharide chain.
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Wik (W) MMEICIBE S NUERAN  E S S HBIRE OEBE YR THBRERBICELT S
(HusBarp and Ivart 1981, Tapas and KorNFELD 1978, PaLape 1975)., fIFIF/8 24 R4 (FF
95 2 OHIFIX, MRATESGR SR, MENERXYE CHRER I ZHBESATWwLEERS
% (SwmitH et al. 1984a, GRIEF ef al. 1987),

BVE T/70-FNHKE RO RIS
Gymnodinium B DR D A

HiE 3 TICHRBEREDO—TETH 5 Chattonella BEBDHIN~OE / 70— F LHAADEA
&, EOFAIZE B Chattonella BEEOH B L OHBEBITOBRIIOWTHLETE L, AL
Tix, £/ 70— FARGTEOMBERE~DIEHOITREMRIZ DWW THRET %,

HAGEBETREETAHROPITIE "HEEE, Ls000H0), ZOREKHEN—DL L
T Gymnodinium BH¥H\TON 5, bAETIIABEH L LT G. nagasakiense, G. breve, G. cate-
natum \IPBHESHRE SN TV LA, FBICHE 2EIFRNEREE LTEER SN TEL, 1T
b G. nagasakiense 13, FWFIE KFE TIOSEIZFOREEDPHE I N TR BREFE - AT
1966), PUHA T H.0IZRREF# (KRB 1987), JEB# (Matsuoka ef al. 1989) % T X B4 kil
TR LERGZBRERER 726 LTE, & CITI9BEIZIIRERFE » PO =EER A HE»
SIS HIEBII T TAMIZ L A RBEL RS RAE L, 2OREBROMEEHI L S,
THLRBIZIEIES 2 d o/ KEITM 1986) , HEEBIZB W T Y G nagasakiense O I AR
HINTEY, FEREPFIH~NLRT B REAHBEIN TS (IR 1990), 295 Lo#E
OIS B0, Gymnodintum FEOFAEBRBEYHOL DT L ETRELEEARSL & O
BIZOWTOFMEMANBRE T TIZE & 3N TE7 (Izuka 1972, Hiravama and NUMAGUCHI
1972, 4 - AR 1989, Honjo et al. 1990) ,

L Ladss, ERD 5 Gymnodintum J& 8 £ % OEIE (Gyrodinium J&, Plychodiscus /&)
DOFEITHRET, FAOK—PTHF LN TR WONBIRTH -7 THEARBEED, B
oM, WREEROBEWIZL D EREELLERTIICH22b 5T (KiMeatL and Woop 1965, &% -
/NEF 1980, Takavama and ApacHi 1984), JEABEMER 3 72 1B T BEMEIBILIC L 2 Z O BEEF
B EEOMELERE, HHEORS, MlRORE, 2 NoORRYE) O&IZESWTHER
EATbNTELZLIZE B EEZLNS (Fil 1981, 1818 - %48 1987, ANDERSON ef al. 1988,
GARDINER ef al. 1989) . Gymnodinium BPUZ BT LRSI DWT Y, G. catenatum O L 5 12
AHAEMEIT) PO N, REERIZL VEOBN LT TH I L0 fE b — 8L =
T\ 572° (BLACKBURN ef al. 1989), G. nagasakiense T3 723 A PHRAINTE LS, %%
MR E FBEATHLEEZON TV S (U0 - ARy 1989, FHEAM 1987, H - % 1987). #
D, FETIE S 6 LR OREGFEFfThRTE,

WHDOWRED—FIE LT, /Y 2 —OIdbiETHRMERET 5 Gyrodinium cf. aureolum Hul.-
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BURT (&, ZDWEEN HARE G. nagasakiense \ZBEUL LTV B Z 06, 2DEND Gymnodinium
cf. nagasakiense TAKAYAMA et ADACHI & EFE E N/, L2251, G. of. nagasakiense (213 EZ‘EE
B L 7o R o TREIMRS, &, BAEETRALREV TN, BHEET AL,
B U HEEETIZIZF O DNA BAAREROML 45125 KA Z &8 S 72 (PARTENSKY
and VauLoT 1988, 1989), ZHhid, FHEEFMEHHICOAESCHESEHOB L S 2RTHINOTHY,
37, BEUANOEEIEBETAZ LI VHREOEFTHELSMILAFTLH 5,

T 72, 1965 O EWEE KHE TAKREE L7 Gymnodinium Type-'65 (& G. mikimotoi (& H
1935) & DEUHEASEH SIS b, AAEHI-HEARTH D, BhrRo>I Lvs, BV
L7:—% G. nagasakiense & L CTRLHE & 172 (Takavama and Apacui 1984), L7 L %455 4,
G. mikimotoi & G. nagasakiense & DL %4545 L /-3 EH7% S (MaTsuoka ef al. 1989, FH
fir 1987), Z2HEXF LHETH L & OBERIE K OMRBFOMTES L2o2H5 (HIU 1990).

DL HIHEDORE L7 Gymunodinium B2 L, BEOENEOHIORAE LTE/ 2
O—F RO GRS 2 FIUH LT EORE 2T o 72 BiE T TiZ, Chationella BEED
ML T 5E/ 70— FVHAEEERL, 20 T+ -5 -2 4 F - Fa—7, II4¥5
IEHOZCE T ENEITOREL R L 2T TIZRNTE I, RETIE Gymnodinium &
EHEIOHTAE 70— F AR ERL, T RERBORLLIFAES L UEREICER L
A 5 g U XA

MHS L UHE

1. & 2]

RETHW/EED ) B, G. nagasakiense [-1~1-3 ¥z 5-H—FER K (e # XK ERIED) &
Y, G. nagasakiense G-303-ax2 #RiX IO A K (F) £ 0, G. nagasakiense HB FR i WA KK
(R} &9, G. nagasakiense GB ¥k & UF Gyrodinium sp. AB #RiT SIS H ML (SFERFE4HYEE
EH) LY, Gymnodinium Type-'65 OB BB £ U G. breve NB ¥R FEILFIKIK (Blg KFKESF
&#B) £ 0, Gymnodinium Type-’65 GB #(IPAA IR (ZEEKEHEM LY —) &Y, G. cate-
natum SN BRITHHEZ K (LOEREKERES) LY, Gymnodinium cf. nagasakiense (Gyro-
dintum cf. aureolum HULBERT) (% Mrs. Venda (Instituto National de Sande, Portugal) L ¥, F7-,
G. nagasakiense NIES-249, Chattonella marina NIES-121 B & U C. antigua NIES-86 13 [E 7 BRIEHF
LYV FNRFRHEZBIZLINVGEL T/ WD TH L, $72, Alexandrium catenella
TNX-22 #k & Crypthecodinium cohnit ATCC e30021 ¥k ix BUER K22 B S8R K B SR K BE A W 27 31
FEORMAHRTER L

G. catenatum SN ¥k & C. cohmii ATCC 30021 ¥k % B { TN T D4R DEEFE I, ESM b
(Table 2; Oxaichi ef al. 1982) % F\v>, 14 h Light: 10 h Dark, 4,000 ux, 20°C D&M T CHEL
E%IT o720 G. catenatum SN ¥&iE, MIBORENRDOOLNLLD, w4 70Xy 74 ¥ 7k
X DERL LS OEEBRICH G, A catenella TNX-22 #RO¥531213 SWIIm 35 # (Table
12; Iwasaki 1961) & fv 7z, 72, C. cohnit ATCC 30021 BRDEEFEIZIE AEs 55 (Table 13)
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Table 12. Composition of SW IIm medium

Ingredient C?ncentrat:ion
(in 1000 m/)

KNO; 72 mg
KH,PO, 4.5mg
Sodium glycerophosphate 10.5mg
Fe-EDTA 0.5 mg
Vitamin B, 0.6 g
Biotin 1pg
Thiamine-HCI 0.1 mg
Tris (hydroxymethyl) aminomethane lg

Soil extract 30 ml/
Sea water 970 ml

(adjusted to pH 7.8-7.9)

Table 13. Composition of A;E¢ medium (American Type Culture Collection)

Ingredient C9ncentration Ingredient Cf)ncentration
(in 1000 ml) (in 1000 m!)
NaCl 23.48 g MnCl,-4H,0 4.5 mg
MgCl,-6H,0 10.63 g ZnCl, 0.1 mg
Na,SO,4 3.92¢g CoCl,-6H,0 0.15mg
CaCl, (anhydrous) 1.11g Na-glycerophosphate 0.15¢g
KCl 0.66 g (NH,)»S04 0.05¢g
NaHCO, 0.19g Tris buffer 3.0 ml/
KBr 0.10 g K HPO, 0.0lg
H,BO3 0.03g Glutamic acid 1.5 g
SrCl,«6H,0 0.04 g Glucose 3.0 g
Na,EDTA 0.03g Biotin 3ug
FeClz-6H,0 11.5 mg Thiamine-HCI 1mg
H;BO; 0.03g Distilled water 1000 m/

R,
2. GEEMEEME

FENESE L B TH~IFFEIZ LAV, G. nagasakiense G-303-ax2 #EDO 5% (10 #i2/m) %
7THBZIZ400, 688D BALB/c AV R () OBEANIC Iml ¥ FATAILIZLN<
VAR REL, BRIES T ADOMEROFARMA T LR L2 & R BEaiiEc L b
HRL:H, BEL-EEMREE Y A3z o0— <L OMBEE %1757, HAT 553i2 & b 3k
MM EEIKLR, N7 F—<OBESTGIZALNIY o VORBEREDA 7 ) =
YU REEEHAE: (FTES 1E, Fig 588 CL0iTo7. Boh/-BEMis: s o—
Z v (Gl 1983) 1T 7%, KEWNEL THRKEPED, N 7TY F-<O—8Hid T £
FINZNWFRAFH A4 FEET, —90°C THERAE L,
3. BshiE/70-FIREDOREEORES

BoONIZE /70— FAHAEOSEERIIGT 5 IntEE, FHEEEIEEL BV TR~
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Chattonella 18 (23 L CRIERZRWAHBE LB L TH—27 00— Y NTORBEDIES D & 5%
LA LN 20T, FMEEAOHL S ERRTHEL TT -7,
4, 185 NEOBHENE OMIRERT

(1) HEPUELR ORI &

G. nagasakiense G-303-ax2 ¥k D EFHH DX 50 ml % %L (1,200 rpm, 1057, 5°C) L THEE
L7:f%, <L v M2 2mi TB #0012 @& EHEFR TV MREERRE 2572, 2% 10,000 rpm,
105830 L, EiETHERE L, MIEICELCI#EHE TB THR L TERICH L,

COWMBEHICH LTEEONEE N, FOREHOELZELEDO Ny M A/ T oA
I o TR~ TS, SHELHEOTEERD,

D HALFR HUEE % 100°C TE0TMILE L 72,

@ FOoF—VYUHE HERIC TS —¥F 0.5mg/ml &R DL, 30°C T2 EHER
BB L 70 F0%, 100°C T5aMm# LS ek L,

@ B3Iy EELE HERE S0mM B TEMF M) 7 AKBERESERSL, £°C T2
BRI RE L e 20K, 20mM TB (26 LCEITL, B3 vEBRERV,

IO, EBESRL Y FHT0% TS ) — VEBGTHIE LZES % & 612 — 7 VISR
& KB I8 L (UcHipa ef al. 1988), 2D &4 DBEFIZOVTH Fy M AT v &
A4 X D PR AT

2) FybAL/7votA

Ko b A7y ADOFMEIZOWVTIE, FHIE LTEBEOHEIZ LA o7 (B HE 2 6

ARIBEERBEOREHETL, $7, 30— < hkFEECSE7BRICBWTIEER
M7 5m s b6 TB DAL L3S | BIZ O & 8EiT» 72,
5. WREZETIEMIEEIC L PEHE

(1) ®7 20—+ ik

MR N7/ 20— FUIE GN-8Y D7 5 A 1gG THAH I &y, HNES 1 HiZa#H
L#=% 5 M%7 ELISA ECH LN - 72DT, 774707054 > A MAPS-™I % »
I (Bio-Rad #t) # HWTHEELEI VAL HERL, EBRIIHV,

(2) EFSAmBERAE

G. nagasakiense G-303-ax2 O ¥t FIgFEME M OREE % 1,200 rpm TL05 &L LESE L2,
LFiEERE, 2%V INTATFTE R (FHE2%FRVLATVTE R), 22%3 3 $/0.2M PB
(pH7.2) M4, 307MERTHEL. HOCEYVBEERETBEVE JaBREEOLY
11%, 5.5%BXF0%E %L 3RAYL-BERICL ) ZREFN05H T PEELT -7, E
EMRTH, 0.2MPB (pH7.2) THHICHE LEEMEBEL, 1%REMENRT Fo— 2
(Zy R T =) RICBB L7, —HOMBBIZ W TIEHENORFORTELHL 2D,
Z0OF F HEECHUAREICH L 72

Bikiz, 50—100% 1% /) =) =Xk fAVbEiEE, Falz8r (Ladd #) xBV2H
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FEO 28N T o7,

I =) =X AR TREKOSEER TISFHEOME 2TV, 100% DEFE D A5
LWEST T3 ROMEEIT 72, BAKE, KEEEED -1 27U VKM LY ey /=)L
DR 1:2-1:1—2:1) TEBEL, a—A27)VEKIM LI VvHTHEEL:, 72
Fa Ty ERAVARTIR, LY VYEST-T0%, 0% L F100% (v/v) THK 1EEFKE
frotzfk, =4 Z7UNKIM LI v T—HIREL, U—A27)IVEKIM LY U ~DERE
Totze WFNOBELEER, €IF A TEAMRET, TN INAF Ly PRI AT 4=
EF0V TUV-100 (EBR A —x240) 12X 0 3 HRESRIRESG LT 72

LHOFEE AT AFA T THYL, RVAN—VXFEEPEN I —F o a—F 1 v 7kl
LA » 22l v, RERAICH L,
3) &ouf NME#
EanA NERPEE, ENEEIEH TR HEIILIZA > TT o7

BRELUEE

1. B5hi®/70-FLREORIBHE

G. nagasakiense G-303-ax2 ¥k1Z & Y RIE L7277 AOMEMIE L I 0 — < OREIZ L) Rk
OMIMEREI LT A2E/ 70— F AT EETHNA 7)) F—< | BPBRONT, 2OE/
70—+ Viifk% GN-89 & fnh L7z, FEHEIMMEOMKR, GN-89 EREkOMRE &%
BT LOH% LT (Plate 1), BB L THMWIBEE D Z LA S A% - 72 (Plate

Table 14. Reactivity of monoclonal antibody GN-89 against various strains of red tide algae

Strains (Habitat, Year) Reactivity
Gymnodinium nagasakiense SN-1 (Suo-Nada, 1985) ++*
Gymnodinium nagasakiense SN-2 (Suo-Nada, 1985) ++
Gymnodintum nagasakiense SN-3 (Suo-Nada, 1985) ++
Gymnodinium nagasakiense G-303-ax2 (Suo-Nada, 1985) ++
Gymnodinium nagasakiense HB (Hiroshima Bay, 1988) +
Gymnodintum nagasakiense GB (Gokasho Bay, 1984) ++
Gymnodinium nagasakiense NIES-249 (Harima-Nada, 1980) + 4+
Gymnodinium Type-'65 GB (Gokasho Bay, 1978) ++
Gymnodinium Type-'65 OB (Omura Bay, 1970) ++

Gymnodinium cf. nagasakiense (Lisbon, 1990) —
(=Gyrodinium cf. aureolum HULBERT)
Gymnodintum breve NB (Nagoya Bay, 1977) —
Gymnodinium catenatum SB (Senzaki Bay, 1989) —
Gyrodinium sp. AB (Ago Bay, 1978) ++
Crypthecodinium cohnit ATCC 30021 -
Alexandrium catenella TNX-22 (Tanabe Bay, 1987) —
Chattonella marina NIES-121 (Kagoshima Bay, 1982) —
Chattonella antigua NIES-86 (Uranouchi Bay, 1980) —

* 4 4+ Fluorescence of corona around the cell was intensive; +, weak; —, not detected.
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IV) o Gymnodinium 1B % B\ 72 B HURE Tk, Chattonella BEE T R W55 IHANT,
MBI L7 MASIZ s AL AN ot, 72, RLDEEIT- 725G, Chattonella & FHIZ
BERONR L v M2 0 BRI ENIT R B b 5 7225, Gymnodinium & (I HARL A L ATHEE L
VWO FEE LT, MEEmARIc o HT 5 2 L2 WEETH - 72 (Plate V) o

&HEEA T 5 GN-89 O UG % M E TR X 0 B~ (Table 14), G. naga-
sakiense 6 ¥k, Gymmnodinium Type-'65 2 #k3 & U Gyrodimium sp. (23t L Tid v 37 b B ERIE
MHEDBENTe TD S H G. nagasakiense HB B % Bk { 7HRIZOW TR FDHEH KA E Do THH
Td 775, G. nagasakiense HB ¥R D HKIIMITTH - 720 —7H, G. cf. nagasakiense, G. breve
NB #:8 & U G. catenatum SN BRI L TSR & R SW R Do 70, $72, HEDEE
MAEE O D 5 C. maring, C. antigua, A. catenella 3 £ U C. cohmii 123 L THERIEL &
Dot IREOERNS, £/ 70— FILHAK GN-89 #%, ARE G. nagasakiense DRI
HERRMICAIET APUEICH L TRIGT A IR TH L WTREMATRIR S NIz, % THHERENS
DiE, FORBEFWEED HRETH S LHE SN2 HKE G. nagasakiense & FRINILHRE G.
cf. nagasakiense % GN-89 2S#H LE/-Z L TH D, Z DOEFIL, ParTensky ef al. (1988, 1989)
ADNA GAE, HBEOYA ZELHETHILIZL VIEIRETH LI RN LI L /28
Y HHTLLOTH D, WO IHMILHEERD S b TREMIE, OHPTREFNIIHARERICH
BLLTWD ERRTWDAS, REBTIIEHE SN G. of. nagasakiense O3 ~<TOMRIIZH AR
RN -7,

Lt R R L, BRESE AL OBEOHBE L S 5 ICEMHTHLENS LA, KIZ
GN-89 #% G. nagasakiense (24 L THBHILRHATH 5 2 L HFEBIYIZED S i, BgaH
AL T 7427470 b7 40—, FGEERE, VY -y A I LD,
AR O A ZE, BRHETAZ LR THS I,

GN-89 75, HREFMIZ itk & B RMEICFEE SNz 2%k (HEREE G. breve B X Ul
EIE G. catenatum) \ZH LTCRIG LD 5220 b 63, BEEZNIMEBIZHEI NIRE
EWED Gyrodinium sp. ¥ L TRIE L2 25, GN-89 OFBMIUEDOHE L V) IZD A
FATHE, WESEIZLID 2SN BRL2LHNLTI IEPTRETHL, bHDHA,
H1Z GN-89 L ORIGHOATIE, BWNET) L0OREBE LTEIARTHTHE2Y, 25 LA
RBAEROBESEIIMR L THRITAIEIZLY, LVEBEEOBVIEELIT) ZEHTES
EEZLND, BIE, Gymnodinium & & Gyrodinium /& & OB OMHL & LT3, MidkE D
THEE ) OBZEOHBE IS T AEEOENAVLNRTED, BENYSUTOL D% Gymnods-
nium 1B, 1/5 L ED L 0% Gyrodinium |8 £ ED T A (Fafk - @i 1987), Lo L, #MEOE
BEDSHMIC L D EBICHEOHR L $ 2 CHBER NS TEY, —EDRET|SFEDE
#rEnE LTL R B REENH S (GERME 1990), FE&HNNZH0 L) BB LB
OWEHIT) 12o0—FFEE LTHKER, 0P Eh6d, —D0ORAE LTERDODHL S
DTHhHEEDLRD,
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2. GN-89 OFBHINE DMK

G. nagasakiense G-303-ax2 R OMBHBIEIZOWT F o M AV 7 o ¥4 277288, &
HORMIGER (0.15% 7 1 » 20) % & TB % B & L CMA L4108, SEEHR -
GN-89 & I SE/-HABMOREAMT L, I 20— biFXKIE S MBIZ BT b ISR
MeREBAERELNT, T LRSI HE SN0, GN-89 DEBFMIEAY £ ¥ 20 AT T
= VR - ABRANOREEZRIE LB LD 7220 THBERbNRL, Thbb, 0.15% Y 4
7 20/TBICEBWEICL VPR SFAMB L = Okl 0 — ZBABEH L8010, Bk
T b 572 2RI AHURSTRRIG % A & TIRFR RIS L TEEMAE V., FIRICHERIZ &
LRZZFREEBS, 1RIUCIS L DB EICER S WU A 6250, 15% Y 4 > 20/TB 12 L 3
HHFCLD OO - AP SR U758 2E LR RO THL I L EL 5N D,
FREEHRZ R E TB ORI L BB LT o 2BEI0I1E, REFESA® AV8E L0 s
RN D, BELD S ORABSEEROTIBIVETH 720 LA L, 1 BEIZOX8H
DWHFHIIRZIT AL, WHIZBU2REIEIZEALALNT, REHZO SR L 56 M0 A58
Nz & o TUBOERIZIISIERIC TB %l L7,

PEHII LA ORBERL, FOHEME Ny 447 v b I0L DR REES
Table 15 (Z/R L 720 100°C, 6045 & V) #6) TR B 2 5 L 7356 2 I3 MLEBUE & (1313
FREORBHAHLNIZ Ls, FFERELEDHEIRIZN L TEROTEETHDLLEES LA
7o E72, TOF—CMBAERLHEICE, FOHEEE Ny AT oA I12X D iRET
HIEWTEL Do ORI, FESTHIZEIRTF FEIFEELTVL I L 2R LT
Who LL, BIIH L THEREENIBO TRETH L E VI FIHOBELS, HERELL
RNRTFFHPIFEL TV D LIREZIIC, & LAENE T~/ Chattonella 18124+
LIMAOHE LFEKIZ, = ORI T —ZABEADNA ¥ — & LT L TW R Y R 7F 5
BTUF—BRBIZE D RbR72D, Fo M AT 9 b, TEOHRERERETE L2057
ML Ve BELH CRYARTF FHICEERE LR AP OBEIHEREETH L L £
XHoND, HRTHLMREMLERE L, B3 v ERRBILICE 2MEMOBL 2 F~725, FHEE
N22E) FELCHEEOET D Sk h -7,

KEREBL UL —FVITEROEEFCOVT Ry MM AT o ¥ A 5T o 8E, T—F

Table 15. Reactivity of monoclonal antibody GN-89 to the dots of cell lysates
subjected to some treatments by means of dot-immunoassay

Treatments Reactivity
Not treated ++
Heat (100°C X 60 min.) ++
Pronase (1 mg/ml, 30°C X 60 min.) —
Sodium periodate (40 mM, 4°C x 24 h) +

Water-soluble fraction —
Ether-soluble fraction

+
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AEBE S ICOREELRIE SN, TORIZE D, GN-89 REIEA & BRI % 50
Z LRI NIz,

KT, REBEFEMBEORBEIIDVWTRNG, 2% 7 VINT VTN, 23 2%F VAT
NVFE RICL - TEELH, FMEEEAECIVNEROF 2 v 7 21T 5 2R % Plate VI
IR L BESALEL2Z LI, WTFROBEICOHEREHTIIRTFLTEY, ThTE
FREERLE L > TOHBEREROBEIETEICRESNAIEEZRL TS, XL, =
y 7 — VKB OB TIEA B EHAREIC L AIMEHOMBIITE b o7, TORHRE,
Fo b AT oL IZ L QRENLHESTOSVEKE»LHEZ T, UESFHFLSY ) -V
HZEH L, RSB, 8L B LELONL, £ THEIL, KiEMETE
FaN IR AL BEAKET, EFHEMEHSBEEER L,

GN-89 BLU& oo FTHEXER L - #YAROBETHEMREEE Y Fig. 18 (IR L7 &
BRSO FRTFIZE BEEHEABETH ), BHAUBOBIEERRE IS T AHUEREOET £ 212
B OB ATT®E SN, LaL, MBEEEICBVYTETOESRNA SN (Fig 18-A) DA%
54, MBI L ESRIICER SN PR ABE SN (Fig 18B). T DR IE GN-89 sEH#H
BEOMBIPIC BT AEERR T EEWEROFELRRL TS EEbI L,

DEOMBE 4 EHT 2 L, GN-89 sLHEHIEST 3 G. nagasakiense DFRERTICHEET HHES
G R EUES Y VB THLEELZOND, 12 LIUEMAHIIH LTHBD TREI

Fig. 18. Electron micrographs of ultrathin sections from Lowicryl K4M-embedded Gymnodinium nagasakiense
G-303-ax2.  Cell surface region (A) and vaculole-like compositions (B) were labelled by the immunogold
technique. Chloroplasts (CH) were not stained. The scale bars indicate 0.5 zm.
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ﬁ%ént:t#%,mﬁmiﬁﬁﬁu&7+Fﬁitﬁﬁ?éﬂ%ﬁuﬁwo3%%<,ﬁu
Ni%Fﬁ%ﬁﬁ,%@ﬁ@tﬁﬁﬁ%%fﬁtﬁ%TétbwrﬁJ&Lf%%ﬁ*%%ﬁb
Tw%®f®650%tf,ﬁﬁﬁ%ﬂﬁwﬁmﬁuﬁ%%<:®£0N7+Fﬁ%ﬁ®ﬁﬁé
MARML7Z-bDTHAH L BbI S,

BVIE £

Chattonella BERZ, DUEDNRRBEHICBVTRETLIFRBOBRAEYOREREL LT
LNTVD, REBRBEILLDHR#IE, FORCFEEBLIULL3NABENE A S 5, 1970
FRLEE, ZOMRHEICL VEERESN, EWFNS & OERZHHTED S OBZE A H I
LENTEL, LABIZ, HREE Y OEMNERISIEICD 5720, REEHOGESEIZS
WTEHREDHBOETHER O EALE LWICOEL LT, ABOTHESE LR Hd T
BY, TEHCERIZELTCV2008IKTH 77, 2070, L HEESRB L OEEBEMICSA
B LRMNEOM IS ET T,

FEE, Db LS 2ER0 5, Kouer and MisteN (1975) (2L DR SNR/-E ) 7 0 —F
VK EORBEREDHBI~OIER T, REL L AR EE OB % HELWIERO KL 6 F
REELFIFREMET 22 L0 L VRAMIIRIT 228, BLURBEOMEEHE~OH
DIREMERETTH L 2 HIE LTAMRICET L7z, WSERICH-2EORSR B0 h
TIREDOBMEL LLTIORY,

1.CMMmmﬁﬁﬁwﬂ@§EK%%%cﬁmTé7&@%/7D—+»ﬁ%mm4h
MR-17b, MR-17c, MR-18, MR-21, AT-83 £ X (F AT-86) A58l = 7z,

2. BEDIIRERRGERT L D 53R S N2 18%K D Chattonella B3I x L CHEL S W THOE /
70— F VA D RIS T BSEERTAEB L U Ny M 40 7 o w4 R HOTH~NT
TORR, ERORIGANRT b I 22 BT LI28 0, 185 6 70— 7 (I ~VIE)
WOt ST & f2o TRREEMIC C. maring \ZFAE SN HRIET T T BB L OV B
SEENTz. T, BEEMIC C. antiqua \ZF5E X N7z T~ S & OIVEZ 548
SNTze £, Comaring OEASEOKR, [ RAlEENEE, B BEREERET
Holzl b, REIZL DBHOHEIHBHSHEDEY RO DEE L LT,

3. HEBGHEKE O Chattonella #RLIZ DV CHBEHCHAEIC L 28N RA-ER, &
BEARTAI LI VHBOREN YL L THALUEN TR TH L EZL LR,

4. FoNnizE/ 79— FLHRD S 5 MR-18, MR-21 & AT-86 DB HPUFIINES > ¢
ZETHY, VTN ZOWEHE T A DML TV B EEMEDTR CRIB SNz, L7mdSo T,
REL L o THON D ZZEROMBERE IHET AEBEDEIIES LD EE L bR,

5. [FBRDFED Gymnodinium BHFEF At IS & A5 724, BARE G. nagasakiense O
MR RE I RBIIRIL S 5 F / 7 0 —F VHifk GN-89 252 5 7z, GN-89 i, G. breve,
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G. catenatum B £ OBKINALIEEE G. cf. nagasakiense |23} L CITRIE L H o 72,
6. GN-89 i3, G. nagasakiense SR HEETIHAKMEORVEE Y v E2H#LT
WwhEkEZ LN,

P EDBSRIFERESS, BESEIREECHL L INTEREERETSH S Chattonella
BB L U Gymnodinium BEFEOHBINICE ) 70— F VHRENICHTE L I LATREN,
Bl O F R A~ O H O Y@ ATRME S 72, 512 Chattonella BEFIZO W TIEFHEL
FiIRRESEE B LEENEONT, Thb5 C. maringa BLU C. antigua D 2D, H#
fbEEbdTREWEEIZS S EEZSNAEHHIZB VT, MREEICHFLET HEFEIHOE
BEOELY 70T L) ABEOERIIMVWERYE L CELOTEEVPEEZ LN, T72,
BEESETIEBICHEINICOEDS T, £/ 70— FUHAEIC L) EFEOFIEDH
LAMITENZERL, EBEEEVREIISH I EEAVASE I EATE, FERIZ Gymnodi-
nium B IO WT b, BAE G. nagasakiense | HERMIIKLT 2HEPELNLZ 25,
AP L A BUOER L HESEOBR LG —HTHIIE 7, B, MBI LTE/ 70—
FURER IR T 6, ALP TR LI, FRECLIVEONTHEROLIIEDC
S TR S ERfERTH Y, oML B BEOLEE bR L TEOEEE L
BRETHDLA, AR RSN L) ICHEZ 2T N MRS CRETE
DR L OSVHEBEESHL P NE, BEPES TH L0 IIREORAMIGFM S A
A5THA A,

Fig. 19. Distribution map of the 6 Types of genus Chattonella. O, Type I; @, Type II; A, Type IlII; A, Type
IV; B, Type V; (J, Type VL
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HUNEBLCEMET, FHL 0B SN Chattonella FriZHOWTAEI L 5B %475 1275,
ZOREFRE Fig 19 125 HHOKTE L7, C. maring BX U C. antiqua I\ T L BTN E
EALICTEBRIZIECGH LTz, BETXE, C maring D) HEENEED b D134~
TIHETH), BEBBED2HRIIVCTHLNETH-7ETHD, SNIE, T/ 2 0—F Lk
RECLINEONIERPHENTHEOELHES» KB L TH Y, BRESE IS LEL
Do lBBADREICL D ITRRTHD L 2R LA THD, SOMICH, HEE, HAFFEET
RIEBRFOREADRE SN TE Y (HFM 1977, Hono 1987), 4%, AEIZ L 2852475 =
& T Chattonella BEFO DO EIC B AAMIZOWTE D FHLHARAIEOND b L HHFS
s,

ARBIZE DERENIE /70— F VIR, FRIChE VERICEL 2 L BTEETH 5,
Tabb, SBREONDL T NTOREHIN L T — 2kt BV CRUB 2 H~NL 2 LA TR 2
EVHHAT, ThoDHAEHONERERICOL 2 RIOBIFE1T) L COEMLERLE S
HUREMER b DL EZ LMD, AIIIRIC X ) FES S N7 FikASl e O 2 n - A REE TR
REEOTTC ETHMIFIA S, FREBEBHO OO —HIE S 2 NEEVTH S,

1 =

HARBEERIC ST 2RO FEREYORERE L CH S NS Chattonella JEEF X, +0%
AHEBLUL 0T HEOREZHL, HELEOMEEORERBLE LT, L1s
WKHLRLMREET) LTORBOFER L NERBERHOSHHERE, BEIELITELD
Rl oTaL, 2, FEEEIHEZNISHTHLIILEDLLT, b oI1FOHESY
FEBUCHES GBI - MEAITONTELZLIZLBEH 20N, AR, £/ 27 0—F L
KOO EEZFAT LI LI L), REEEOREFOWES S DM 217 - 7455+
ENTLDIBDTHD, LTI EFOELZHELTR L,

Chattonella |& EHOMBBRMICHFRNICRIET 2 THEOE ) 20— F L2 R L, &
KD Chattonella JB18¥ 133§ 5 FUSHE % FIBH A EB L OF » A A 7o 242D
ATzo FHRORIE/SY = 2 BT H LX), 18K 6 7 — FIZrT A I LA TE 7,
C. marina BL U C. antiqua D 2EZZNFN2 ZV—-TIZH LNz, D TY, C. marina
BHEPENEED TN — T EERBEED 7V =TI oM, REFNTEICL A5HE0OE
WERSAEE DT BRERE L o720 $72, REOHBEASFAB T LIEH L TEETH
B I EAIRENTZA, BUBOEME L) ERICHERIIKB S S L0109 TY L VIR TE B
FRBIAEZATHRLENH L EEZ SR,

REOFtm s LTOBREEG L7010, BON7 THED D b 3 FAOEMITEIZ oW T
PRI £ 1T o 70/, IR OB » 3y OB S 2 0 L TV 5 TREM AR RIS R
2o L7230 T, RETHWIZE 70— FAFURIC L BEBIOBHLE 72 5 TV B DI, EHED
LOSEHRENETHBEEZ SN,
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37, FHEO7 70 —F% Gymnodinium B2t L THAASL I LIZL D, RENREEIRIZ
ESRMIEHTE B L %R L7z, BoNHik GN-89 i, HERGFEBIAIZHET S G. naga-
sakiense 125t U CHRBIZRIE L7295, G. breve, G. catenatum 3 X UBRMAL#EE G. of. naga-
sakiense (2% U CIRIKIE LR 72,

AR L ERT HICH N HEEE L HEELB ) $ LFEHRERFROEM=IBER 250
WCNHEAEBEZIC LS BRHOELZHTT T L LI, FICEDLHBE, WEEEHI I L
AR HERASHL AW EE LR CEILE L T XY,

£/ 70— FUHMEREROBRICOE T LTI, AHFRERR, EXEAFRZEILD L
THEHRFEGASHORFIC, IABEREFHFEOERICIOE I L TR, RARRIER
KEOHHABTFEECFNENBY TELERELH Y T L, SO PLBEHOFEERLL
CBWET,

2502, BELAPRECHE/RELDEL T2 E T LA RER Y KERBRS (B HR
HEKEELEF) OERMBRSHEL, BREERKERRS B BET 7/ Aa) oFH
FIRF, EVESHAROELEE LY, HlBRKAEREHTO4HF—MEL, OgEEt, 1]
BRI, TESEAFEYDEEFROSE LSS, RBKFKEFHOTFIAREE, =HERK
EHNT ¥ — OBMIERK, 1SR ERERS OB RZ K% 5 02 Instituto National de
Sande @ Mrs. Venda I2JE S BIfLEB L HiFE 9,

37, REEFHEMBEEZITOICHI VSR LMBE LM EEHY T L REEEL
SR OMSREESE, SHELRAEGHEROEEERE T L REREAYHE L 4 —DF
O#=EHI 0L DELEL LIFEd, 26400, By v BRI 2REOHRE5 2T
W E T L ERKFEFSASABRELIE CHEILE L BT ¥,

370, EHEOUEELT LEHEZETH ) I TRERFRETKEFZROKEMED I E#D
Ok FHEEL, FBFOFKEEEL, SMAERFIBEFEORRAES L, HEY TR
Wb B RSN MR A AR OB LSS 2 M0 L T25 OBRRIIECOEELHBE 2B
NFE L7 BECHALBLETEY, 22 CTOEERO I O—Z Y FIZHBIDW72E E L2ZEILK
ERFHEREFHOEEHE L, EEOWREHET L L THEIMICHBI WA ZE T LZEY
HEBKZIILOETEEOBREERILILOHFELRLIT,

BRI, KRB LVILOAIIHVEELHBSYB O £ LoFH L, ARLREL
P U ETLHNER KEF R ERERESRICESRH LI,
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Plate I. Differential interference microscopical photographs of Chattonella strains. A, C. marina NIES-118; B,
C. marina NIES-121; C, Chattonella sp. NIES-454; D, C. antiqua NIES-161; E, C. antiqua NIES-86; F,
Chattonella sp. NIES-93. The scale bars indicate 10 zm.
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Plate II.

Plate III.
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Recognition of cell surface antigens of C.
marina NIES-121 by monoclonal antibody
MR-21. C. marina NIES-121 was incu-
bated with MR-21 or AT-86 as described
in Materials and Methods. The cell sus-
pension, incubated with the monoclonal
antibody, and then FITC conjugated goat
anti-mouse Ig antibody was observed by
the use of optical microscopy (OM) or by
fluorescence microscopy (FM) with B-
exciting light, with or without —550IF
filter (OF). A: MR-21, OM; B: MR-21,
FM without OF; C: MR-21, FM with OF;
D: AT-86, OM; AT-86, FM without OF;
F: AT-86, FM with OF. The scale bars
indicate 20 pm.

Recognition of cell surface antigen(s) of
Gymnodinium nagasakiense G-303-ax2
by monoclonal antibody GN-89. G. na-
gasakiense G-303-ax2 was incubated
with GN-89 or supernatant of myeloma
culture (negative control) as described in
Materials and Methods. The cell sus-
pension was then incubated with FITC
conjugated goat anti-mouse Ig antibody,
and was observed by the use of optical
microscopy (OM) or by fluorescence
microscopy (FM) with B-exciting light,
with or without —550IF filter (OF). A:
GN-89, OM; B: GN-89, FM without
OF; C: GN-89, FM with OF; D: super-
natant of myeloma culture, OM; E: su-
pernatant of myeloma, FM without OF;
F: supernatant of myeloma, FM with
OF. The scale bars indicate 20 zm.



Plate IV. Photograph of immunofluorescing G.
nagasakiense G-303-ax2. Note that the
flagella are clearly recognized by mono-
clonal antibody GN-89 (arrows).

Plate V. Photograph of immunofluorescing G. nagasakiense G-303-ax2. Indirect fluorescent immunoasséy was
performed after centrifugation at 1,200 rpm for 10 min. Note that most cells are highly intact and
separated from each other. The scale bars indicate 15 zm.

Plate VI. Photographs of immunofluorescing G. nagasakiense G-303-ax2 fixed with (A) 2% formaldehyde or (B)
2% glutaraldehyde. Note that the antigenicity is highly preserved in each case.
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