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AWM EERSZ — ANFEERNTHEEN, ¥ A. catenella 1A . tamarense HFFH
“tamarensis complex” (2. Zitt 48 80 4EAL, AMTE SINT —S B AR, fltm, G ARE4,
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tamarense ﬁﬁﬁ%%% » @.*%%"‘ﬁ?ﬁl@

90 R LI, T & EH BB ¥ ] Alexandrium B4y T HWFEKFHFR, K E N DNA
KPR RRE BT RMAS KRR, HPR%E AN THERREREE 185.28s [DNA RFHZ
a] i 55 57 (8] B IX ——ITS X (Internal Transcribed Sequences). 18s fil 28s rDNA, Ji H & 28s
rDNA, B4 B A RF X 582 KEHR AR A, E R AEY AR 8RR, 7R AR R R Xk
1 F 43 H7 BL S i 2> T AR 8), B SL B 4 282 BTz B 40 Fae47 . (B T8 T Fiil
KRR, HEME TR AEH. HAMTE, WEZBHYERAREX—ITS X, A
AR K, TR A RBEE TOKTMIR, ATt 20 E 8, BE THEKFHFE—TR
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BRAT M, B EE XL, REBKX A. catenella M A. tamarense rDNA ITS K FFIE T
fil? ITS KRG UEN—BIESIEFEMUNZIRDITEE A. catenella A . tamarense T
MR ERENIER? $T I, RATRHE RFLP 487 XFFI 58 786, MRS A, catenella
A . tamarense N HIBERHS ITS KT, R E I Alexandrium B T8
RS, B E A . catenella 1A . tamarense FRIE)HI B EARUE . FRiE T X4 3 E #2889 5 540 47,
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2.1 #H

AKWRFTAMEID TR 1. BRHESEEEN A, carenella KA. tamarense, O fE R
W, AT A bk 2B #R1E" tamarensis complex”, 7+ 3R B 5 18 8 3 KIS TE KI5 K & 8
W, B A K EEYRIAREE. FTARMT /2 BREPER, BHRFM4:20~25 C,
2 000~4 000 Ix Y6F8, Y. BE =14 h:10 h. BFRET BB KFKEEWFFRIT.
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ADO3 tamarensis complex KIsES HRA s 5 HE
AC02 tamarensis complex KILE MEHEEEFART HE
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AHO1 tamarensis complex E 330 BRAMRTE o
ANO1 tamarensis complex PN NN ik St K
ANO02 tamarensis complex K Rl RS B &

2.2 DNA B41# & rDNA ITS X #) PCR 338 5Lk
AR DNA B H14, PCR ¥ 3 52 IV 2 {4 2 W Xk [15]. PCR 51¥ 8. LH2 57 GTC-



108 W ER 21

GAATTCHGTAGGTGAAUCTGOGGAAGGATCA 3°, Dlam 5° CCTGCAGTCGACA(TG)AT-
GCTTAACAG) TTCAGCIAG)GG 3" 2B A I T 18s rDNA 3 K #H0 285 rDNA 5K o X 15,
P R L e R S G T RS, PCR 9 H ZBEILIE S DPS REM4E,
TR TG S O TE R I 2 ol T 1% mBOEMEER ik &, K& - 20CREFEEH.
2.3 rDNA ITS B PCR 78 =¥t R4 47
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F PR A TN 188 1 10 ) B IHER, 37 U 3 h s BG RIS R T 1% H SRR AR £ ik R
fr.
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ARFITH T A5 M @ ) BER O ACO3,ANOL, 45
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FYiie)s, SRR RKERE, &N pTZ19, X
#hl16]14#E . R H R E Life Science Sequenase Version
2.0 (USB) M 1 st ) & B B2 0 52 4 RN A9 DNA FE 51
2.5 FIILERRSHR

e BB K (F] B ) DR B M 18 B AT RS,
N S5 AKX A. catenella M A . tamarense 2 A H FEIH
TEPIEAT LR, FEFI R 2. IFH Pl A E Y ¥ a2
{3 (gap) , VA ik 31 i K PTRE ) FIEYE . 17 50 6] BE 4§ FF 3
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gram YEFTIT5Y.
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Alul. Reall B Lane M: 2Kb nusrked; Lane #%. BT ITS REEDHEZ FERAXHENER, &
1= 7 5510 & ADOLADOS, AODL. A2, &t 1TS KX FFYES) RFLP, AR MM #HRAHEER, mE
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M 2B RIS RBIERN T X — S, ZETE TREBKX A. tamarense M A.
catenella W1 K% E .
3.2 A. tamarense F1 A . catenella rDNA ITS XA FFFILL B R FE5E E

A& ITS X8 RFLP 43 A f& — P fay S PR 18] 26 52 19 77 %, (B ITS XF 51 #8477 il
B, AU T T R PSR, T B ATRSERAAE 75T & — RS FHRE. Al
AR 5K B R S 2% 1k 3 43 3T /8 T T oI 1 Bk R (AC03 A1 ANO1)rDNA ITS K #2551
(45 5.85 tDNA), ZR WA 2. FEDFREIH Atk &, K ITS KK E—3, £K 515 MR,
HH ITSL 166 MBEE, ITS2 K 189 M98, 5.8 rDNA 7 160 A~ 8E:. M FFIBR 4 M
RABRLZIN, HRBERT 2HE .

VRTINS 735 H AW A A. catenella M1 A . tamarense BB EIEFH 1T H
BOLE 2), 3 HIiTEYL5 H 8 4 Phylip version 3.5 #J DNAdist program 135 /5% 8] 44 IE &
¥ (Knuc {8, R ¥% Kimura #] two-parameter model), FF 4RI T . EEEEH IR, G HE
WM A. tamarense MY, ITS KZHFREREK, RIBEHRE F 17 H 0 E B FH(Knuc
E)H0.20; M S HAWRARE XA A. catenella ITS REAR—F, FAIENMBEFRER
(Knue f8) /M <0.01), 5 Adachi™* FT42 tH#9 catenella ZUARRE . ITS K#F51447 5 RFLP
ZRTEVE, H - HIERARIMAERESE> BEROXIL I RRFEREHILKREA.
catenella ) . UJ:%%GE%, A. catenella A . tamarense W AFEHLBE AR & (FIIE S H A1),
Moy RE ITS RIFFIEAEH ML, T A . catenella M A . tamarense 98] 1TS X7 5 A B 3&
ZR HWHITSKHATFARBEX A. catenella WA . tamarense MBS ER—IHBENTE
bR, BIEHEER, LU ITS H4-FHE4%, FTLARRIR A . catenella 1A . tamarense [F]—A>FRE B4~
AR B AN F WP AT, B AS AR R AR A E A — PR B R, WU H,
ITS R — DB A B B E R 2 RAE T RFHERE, FIHZFRNESR (Knuc
1B) FIE R — P R BE B, F T PR S T 57 S8 1 0 3 i
3.3 REEE A. catenella T—MEZER S FRHR T RE LA

WIEBRATHHM A. catenella WA R ITS KFF], 5 H AW A. catenella F1 A.
tamarense NI R ITS KFH1 gL, ATLUE H (LA 2), ITS KFELE X, 0 ITS1 3° % 150
~177 A WEEZ [EH 27 MEHER, 7RI R E R SF, TR R AR AR XK. B W] iR
FFHXRRE, AT —HHER S FIRE, A TREWEE A. catenella M A. tamarense #Y
Fe e

4 Zip

ITS X4 18s #1 28s rDNA Z [AI ) §% B FR X, R H RS R K8 S K, M T £
KBS EMEETRBEH S FHEE. BIRERER T Alexandrium /& A. catenella F1A.
tamarense BRI IFWFR, RGBSR, WAFAEBKRE ITS KFFIHEMEIEE XK, ™
FEINE B 2R, B, EEMNNEEERFENE—BFIENZIRS TR, 7T %R
RETRE R A . ITS KAE K — BN 2 F i IO 7E B R R F i R 8 R
ER R HRETZR N .
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Molecular identification of red tide toxic Alexandrium tamarense-

Aexandrium catenella from the South China Sea

Chen Yueqin, ! Qu Lianghu, ! Zeng Longmei, 2 Qi Yuzao,® Zheng Lei’

1. School of Life Sciences, Zhongshan University, Guangzhou 510275
2. School of Chemistry and Chemical Technology, Zhongshan University, Guangzhou 510275
3. Institute of Hydrobiology, Jinan University, Guangzhou 510632

Abstract The rDNA internal transcribed spacer and 5.8s regions of 7 strains of Alexandrium “tamarense complex” were am-
plified with the method of PCR amplification with individual cells for RFLP analysis and sequensing. PCR-RFLP analysis of DNA
ITS using three restriction enzymes revealed 7 strains carried unique restriction patterns and were in common with those of Japanese
A. catenella . The sequence comparisons of three strains (ADO1, AHO1, ANO1) with the homologous sequences of Japanese A .
catenella and A . tamarense determined by Masao Adachi et al. in 1996 showed that three strains from the South China Sea with
those Japanese A . catenella were closely related to each other, distance values between strains were extremely low ( <0.01),
whereas distance values between three strains and Japanese A. tamarense were high (about 0.20), which suggested that 7 strains
from the South China Sea were the species of A. catenella . It was concluded that tDNA ITS region could served as criteria for the

“red tide” species identification.

Key words Molecular identification, Alexandrium tamarense, A. catenella, rDNA ITS



