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EBITEF/INRRE( Takayania pulchellum )
RS EKED FIHE '

- 1,2 3 ] S
BRI B B,y A AR
(1. PEERKE, TS 266003;2. BERBREEZWEDRA, BT 361005;3. 7 B R 5 g 4 5 95 FF
BHRAESHARNEZESATRE.FY 260071;4. BXRBRRE - WRATHEF, TN 2660011)

WE 2003 FHITBEREN - WKERRFBFIBBAT 4 /NRF ¥ ( Takayama pulchellum ) 3T R RS HAT T HEH S
BERLEE , bR MR A RN, K 2 20 ~ 23pm, W) 14 ~ 20pm, WA HREL AR FFXE - £HUBHSTHETE, THEE
WREMR STH. SEXMML, X—-KRFRAREEE LR, ARSAREBRERBE. /BB EELT R 28T
HERBREKR, XD 0.2 BEELETHE LERBEOBEETE SEETED 160, 2 KREH 0, HEREE S~ 165,853 80%
BB RBTETS M8 M ER T 4 0, B RBENFERE R0, U-21CERGF/PMEFRNWEEERKBY, kKR 0.50, 48 !
ENE 0CH , ERESBTREDA0.35 ERNEERBAUGBEFRFIMEHRNERNWSENE, Kegg/ EPELX ;
WA D1 ~ D2 K FEFIK EH 721bp, 55 B iR 5 — B LRk R IR M A 999% . St 18 BR AR B 3 56 ) IR X (ITS) FEF & ~7 “
IR G SR B, 4/ R R #EH Kardodinium micrum BB B BGE, B ITS AR YW RAE R T W KRB BB Akashivo & .
Karenia J&  Karlodinium JB 1 Takayama /& 5 Gymnodinium 18 X4y JF % .
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Morphology, growth and molecular character of Takayama pulchellum from Xiamen

Harbor
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Abstract: A strain of Takayama pulchellum was isolated during a bloom in Xiamen Harbor in 2003, Morphology was observed
under LM and SEM. The vegetative cells are relatively small in size, ranging from 20 ~ 231m long and 14 ~ 20um wide. Cells are (
broadly oval with a conspicuous and well-defined sigmoid apical groove present on the epitheca. The apical groove is a '
characteristic reversed S-shape. The nucleus is located in the top part of the cell and most cells’ cingulum do not displace, which
are different from the type species. The growth rate reached the highest value, about 0.43, at salinity of 28 and dropped when
salinity decreased. The cells ceased growing when salinity went down to 16, however, more than 80% of the cells could survive
for 48h when salinity ranged from 8 to 16. Survival was not observed at salinity lower than 4. Best growth rate of Takayama
pulchellum occurred at temperature of 24 and 27°C, which was above 0.50. Growth rate dropped sharply to about 0.35 when
temperature increased to 30°C. PSP ( paralytic shellfish poisoning) and NSP ( neurotoxic shellfish poisoning) analysis did not
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reveal any toxin in this strain. The D1-D2 region of LSU (large subunit) rDNA and total ITS1-5.8S-ITS2 were amplified, cloned
and sequenced. The partial LSU has 721bp and shares more than 99% similarity to the same species whose data was deposited in
the Genbank. A phylogenetic tree was constructed using ITS sequence of 18 species, showing that Takayama pulchellum is closely
related to Karlodinium micrum . The genus of Akashiwo, Karenia, Karlodinium and Takayama could be separated from
Gymnodinium genus approximately using ITS sequence.
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RN N EERTREER —BIENE BRZAERMEY, MNUBERETEFEREANNR, E
TIERT PN RN N TR, PROHFIEXPPRE BRIV ES LN FTEREY . PRMOH
FIFRBARANBENE, FRER L EXERT  MEATHEMABMEEY, BPEYER MR, R
ETH EEMABNEREER TR0 Em BEEPRERAPRIBR, XA TN ES N T B,

BREE—ABENFREEY HPELRMEATUEREESEE HENBEENAER., BRIERS
HEARFARAATLEFY CEARFEEESEIFEMNEPEREF Y, BERXNBHAAIEE 5 4
B, BATE : Gymnodinium B (F 1 N EBENTRAMEREE) . Akashivo [B (1 T BT 4+ 88 HETE 9 TR 0
ZHBE) Karenia B (A 1 MNEKEWTHMBAERR) . Karlodinium B (B 1 MRENEKRBETW .1 ME
LABAREET)M Takayama JB (1 D SEHMTBUAMBAFEHRE)TY,

FPRFPERPEEATEE  HANRETEAER BOESEENNE T RNMHE",1994 4 Larsen ;
WMEIERRIFESB N Cymnodinium pulchellumm o FF/AMERBAZEMBE XA TR ELHRE, HFEHRKE ';
BAEFET, BORAMRPEBEL N Tokayama pulchellum , 8 T HRABERF K 5 FHE, ZIMHNEL L
BHEAEERBT

EEITBERESBE T IMMPEIMHATEETSNEPE R THESEMERSE  WE TEMH
HREMEMALE DL~ D2 FERFS, AP RN FoRRAeT R,

1 #RE5HE
1.1 BFEHRKIER

Mk (TPXM) 2003 45 A JB I 6 JU B V0 1O B AR 87K R P B A B B 3R 15 . BB 40 FRLTE R AN B 12 B 3R o
BB, HA &8 20°C ,30001x, 12h:12 h Y6 FE BB,

1.2 BEEFEUE

HARARKMGHZEMBETERNE. BEESHFHSSERY . BO0REREHNAR, RALKK
E20W _REE,ZIBEELK, LB LEE, s 7 S TH, %2, A Philips EC30 3% B M 81 W& 1
B o
1.3 AERBEEMAFESR

7 AREH(12,15,18,21,24,27,30C) M 7 L EH (4,8,12,16,20,24,28) T EE K H# K BERE
RAG VN, IRELE « 1 °C, A REL B (91 /K A IE % 18 7K FnZ8 18 K R B T AL , 3L fl 4 (6] 09 % 146 2 0% BR 38 B 30001x,
R 12h:12h, IR E 20C(HREARTER) . AH#HITRESERERH, BE A KR EEMEIE 74,238
EiRIee WAL, BEAMERE 3 A 100ml /2 55 T BB P, 3B 5T 4000 N /ml, BH X
TR, 2080200 MR, LARKBERAAR : V=In(N/N)/¢t RiHE, TFIEE = B XGHMREE/
I AR % 100,

1.4 FWRFENT (PSPYMMZMENHE (NSP) KR

PSP IR /D REERN MM AZELESEEZRNE, DRBERWRA AACIRELT &M,
REEERUGELT B 0. 1mo/L ZBENHE R HABHFAREE AR EHER. B 6 AXR
A AEER  HFESEOMEREBZRKE ., THREERSET 2ml GEEE - 40CHREF, STX #
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RArHEAE LK P4 B 1000, 100,30,10,3,1,0.1,0.01nmol/L MW EE RS FE I AR E B R AR, SR ERH W
Millipore 96 FL1# Bt 3% 5% £ (FLIK B A — 2 IRIE) Pl AT, A R B F WA — E B H H3-STX, STX iR H K ol
FEAMZEREER ACKETEF ILEZRSREERATEES. REBERFESHEERESNER RS
BRRKG SRR BB 2 AR, 00 DR R IR 5 38 3 VR DA SO AT R S e i, i e L 3
BEREHESPEETR,

NSP IR EZ KL CTERRNE, BARUTFHEEREE BFEREREEOER EER.
ZRHAER R PSP R . AR R R AERE ¥E R PbTx3, R 10000,1000,100,10,0.1,0.01nmol/L #
JEE B8 BE AT M 2R VR U . SRR B B AN PSP,

1.5 PCR Y # itk R wkE

B SOml T8 BOW AR R 40/, Al DNA 42 BUiA 7 & (Sangon) 82 LS DNA, ITS1-5.8S-ITS2 }#&H% ITSA
1 ITSB 2|44 11" . PCR X M2 F K 94 °CAE 4min, RJFE 94°C 1min,50°C 2min,72C 3min JEF 25 K, &
JEHE 72°CHEAH Tmin, K H D1~ D2 K45 DIR Hl D2C 2|4 " ,PCR B )F 5 LR MARF , R G B A E
R 42°C. PCR =¥ DNA #ifbif Rl & (%) slifh, RG T 3] pGEM-T Jf AL (Promega) , 15 (1 BE I 1k , P 7%
PCR #85€ H FAYER DL G4 TR, R ERFEES ,F515H AY764718-19,

1.6 HiEsm

FF3 8 S5 Fl BLAST B SR B 9 FE 51 Hoxt, 4R )5 Al CLUSTAL W' B #EFT L E ILXT, R dE{k
P Mega2. 1 AR R MR LR,

2 ERMH
2.1 BEH¥

B A ERE DN, K20~ 23um, TEH 14 ~20um, RAKSMEBIRBEAL  SEEEBH™EE4%, ﬁﬁiﬁﬁﬂz
MEERE., PR FEEF—-FABRNSERE(Ba~c). MHEHFREHEANRSE, FRETARB/D— A,
PWRE, M ERAF L ZEETRMNNE, BER—IPRIEENER(E ). SRZRK, LT .EETﬁfn\éﬂa

a YW Dorsal view
b MM Lateral view
¢ TR Apical view
d, e M Ventral view

H1 #MAPEOAKBFERN IFRAHE Lum)
Fig.1 SEM photos of Takayama pulchellum (bar represent 1pm) .

R


http://www.cqvip.com

pooo http://www.cqvip.cdi’ﬂ

1024 R - ] 26 %

M bR, KRR A R (B b, ) B AREAREOEEEIREREN 1 FE2(E ).
2.2 HEKAFE

A NE R SR K A R, MR W 28 B AR K B, AT 0.42, B B T M, bk Rt BR
HTM, Y ETRE 166, EKER0, hENEES~ 16, BFEERREEK ERATHET 30%H
WAREHEHETR,; MYLE TR 40 A KRBRFERBE R (X1,

£ EFAHFETANRTIMHERFERNEFTEEES PRBEE IR EE)
Table 1 Growth rate and survival of Takayama pulchellum at different Salinity (The data in bracket are SD)

#hBE Salinity
4 8 12 16 20 24 28
4K Growth rate 0 ] 0 ] 0.32(0.04) 0.37(0.01) 0.42(0.06)
FEHE R Survival rate 0 0.84(0.19) 0.88(0.12) 0.89(0.14)

BEMFNMEFEEKNEMBR, 24~ 27CRENRBEREBE, LEKREH T 0.50, 2R F 3
30CH, A K RSB THER40.35(E 24), BIIBETZWEKBENEARIR, LEBRELHNI5C,EE
BFEAAF 30°C(HE 2B), A ik EHMERFHRESS MRFENEK,

33
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Fig.2 A: Effect of temperature on growth of Takayama pulchellum, B: S I variation of water temperature in Xiamen Harbor'8]

2.3 #Hik

TEA PR PP BEA 4 IR O S R B R P R At IR L M AN E R,
2.4 S THFE

BHRE/NEPERXEE DI ~ D2 KFFKE R 721bp, 5 4 H PR/ 0 — bR A LUR R R B 99% ,iE
HTHEBINRLRATMEFE,

£ /R BE ITSI K 211,5.8s K 159, ITS2 K 217, % 18 ¥R H 3 ITS 5B ST I R G 4L M &R (& 8),
HANBRBPBEM Karlodinium micrum X P ANFHEEREL, HFAHBRT —F F W, Akeshiwo sanguinea F
Gyrodinium instriatum LA B W ¥k Gymnodinium sp. M HM T — B T . X BB Gymnodinium sp. Al GE W B T
Akashiwo J& o Karenia J& WM~ FFF1 Gymnodinium maguelonnense A X —¥E Gymnodinium sp. ,iX—#k Gymnodinium
sp. FARKTEFFIRIHNARLEW P RS Korenia REBRE(ERKRER), HILFTREME T Karenia B .
Gymnodinium corii {0} EATIL F A1 58,
3 itig
3.1 JBEB¥

5 Lasen B HIEAFMLL, X —HRFPEESLIEERN MBI EER. BEXHHWRET RS, EE
NEWEER 1~ 1.5, AR RE M NAREEERE, EXHERPRIBEMBLE - MHEE B
MM, MARKARERE L3 dTREARIE - FZRAHTTHENE EERIBTHARES
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100 Gymnodinium sp. USA 29-9 Af201747
68 Heterocapsa triquetra Af527816

{ Scrippsiella trochoidea Ay685009
62

Prorocentrum minimum Af352371

Gymnodinium catenatum Ay506592
75 | Gyrodinium impudicum Af131074
86 Gymnodinium sp. 7-15 Aj534382
B/ Takayama pulchellum Ay764719
S Karlodinium micrum Af352367
Akashiwo sanguinea Af131075
Gyrodinium instriatum Aj534386
55 —{— Gymnodinium sp. Zhao Aj534385
100 Gymnodinium sp. Zhao8 Aj534384
100 Gymnodinium maguelonnense Af318225
Gymnodinium sp. Chile_53/16Af318247
Karenia mikimotoi Af318224
Karenia brevis Af352369
Gymnodinium corii Af318226

51

100

B3 ABRAMAEBYMNBTHREABXFIORERTR(TRFHRERR 1000 KHEHT )
Fig.3 Maximum parsimony consensus tree resolved from ITS-rDNA nucleotide sequence ( Numbers next to branching poeints indicate percentage of 1000

bootstraps )

ARESHEENERA —ENRE, NAKRES KNTENESLSEEEAT LA X KRBT ELZE
HFRFE,
3.2 AKFHE

BT AR ERNEAMBRA, HESINEWIER RR A 25, 7218 8 o B AR 80 0T [ 21 4, 7 5K 8 B X
M2 28, AWAHRMFFEHTRIEL T 48h, RRF/PMEFEEMBETAEBEK BRI IEIFE TR, X RNE
MNERERFOERNERFQUET &4,

6HMMI0AZE 11 AMBKEEEAPMEFENBBEERBEEEA, SR ZFM Z AR ATESE KK
B, HREBEAEZWERERN MM, HMWERE ERE B EERE W Em, MH &L
MREEK RERBEA N~ DMREELKAE" , KEIORMH AR BER T AR EREE R, TEH KX
BH R IGE LSRR B EA LT, HoAt 40 2 0 3 P R A A Pt 3o AR BT L — R A TR, 3 A
BER BT AUANTE 2003 4E 6 H A4 T KAERFRAEWFRE,

EREM20EF EFREPEERY BRI RI R LMBEKI O 1998 FEEXKMBRBKERT H
( Karenia mikimotoi ) F1 £1 8,43 B8 3 ( Akashiwo sanguenia ) 77382 M & 1998 £EH & A K ALME MO &0 (4R FF M A
B, EIEEEE 1986 E R AT —REFRER, HHEBEH 10 A/LP EBTHR, IR TRE4RE,2003
ETABREETRKHEMER SRS, FEEIT 10° /L, T 2004 FE LR E L /NHEKEFERT
BIIESEFERMEENTMRAR MO BEE.
3.3 AHKEFERERNDIBESENFMH2MENE, & TREXMN S MREKEETERLN, RRTIA
BEHERR H AR R LR TEH .
3.4 SFHEE

B IS BRI ESRENRAE GBI Karlodinium JB M Takayama B4, T 28 FHIB LM RS
RERNUEBEEIIX ST, 5 288 FFIH G, ITS /5 k4 # B B H, th &% R 7E | A 8K -F b et
AR R R AT HLKBRAFRER TSN HBHNERIA LS ARE, NITSHK
HEEE,F/MER RS Karlodinium micrum B J483E , 4> 518 212,159 #1216, iR F A HAFIEX 3 4 H
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BHHMERBANECMNARANER XUEWIEAT 1S KWKEATUEN -8 AHEEEY . B
EHEBBEBARERY HHGRESR T UEFEENFER. B IS FIRTHREZETR ARk A
HY Akashiwo J& . Karenia & . Karlodinium & ¥ Takayama BY5 Gymnodinium BXSHFR, HEZHBEHNMEM E’
Gymnodinium sp . IRE—, T Gymnodinium BMMEH B EFRMRESE —E, THENEEERP EKSH
B AR A R AR — 2B WS 702K XM BOE Takayama JRARHE S TEM BT AR F REH ‘
B OREBEERERIE; B FEEBRCRARNEIE 185,285 F1 ITS X BRI FFIAR R B F EBEHR
RBARSY  HEIREFEZEAMWHE,
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