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RAZE ENE BRE ¥kt FWET ¥ g0
(PURFE GBI EEE MEEHIT¥R M 510275)
MERASAKEEYHRLS M 510632)

nE R ARG MY R B (PCR) H BRI H B & 251 487 (RFLP) 7 %, 34 1992
FESAMIAE R ARATEREEARE. AL FEEEN A4 ST EEBIH LA
¥ 8 N[ M B AR B B AR/ I RNA 2R (Ss—rDNA) AT 4047, 3 546 3, 76 B s i 1
B, GREFY, PEHBNOEBEL L KRS BER, X5 ESHKEITTHILAEE
EARBMAER) ARG, TS WS A FMTHRAAR, R B 2 H 8 27 7 LIE
R —FSrFHEARIE T A R R A FRAFIC.

Xgtia BHREHUKE FFHERC BER/NTE RNA ZE BREEAR 8
FRSES  X55

FEM WL KERE (dexandrium) HERAM WA ERBZ —. BT HHR 4%
B, RFT 8 R (BRI ) & %, Paralytic Shellfish Poisoning, PSP)#fsE#, 25|
EEASINREEEN SERAER AP R ZHEIE eSS AR
BAET BHHEA KPR (Anderson er al, 1996; Taylor er al, 1985). EJLE, AMIWEE
7 B2 0 5 1) R O 1 3 R KT B B, R P T K ST LA R B 5 A A, 43 L R
B A # 3E Bk 2 8] B9 53 F 47 7 (Destombe  er al, 1992; Scholin er al, 1993, 1994,
1996). o EH gl ig i Ab W HHF . R X, BB KES kK%, 1993), HE, x5
BoREZMANABEALLTFRE¥SKE, XFHASTFRKTEHPRY K LA RE, £H
FT AR f /N W3 RNA 2 (Ss —tDNA) 24> FARIC, 3ot o [ 59 ¥ o 5 ) 425 30 30 J75 1 A 3
A [ 3t B R AT FR 0 BUK B B M 0 A (RFLP 2347 » 3 M4 T K T L8R 6] g 3
BRI AE 2 5, 3 o E g 0 v 5 15 T [ Ll oK B e L R Y B B AR,
LA O AR 0 AR ) I B ST 3R A 0 1K E B BT R,

1 #E5RH%
1.1 ¥
BB RETRAM BT R 1. BB UK E (dlexandrium tamarense) F Scrippsiella

*ALATERAABEESTAMBRE, 397901105, BRHE, &, BT 19644128, M+ /5, 3T, E-mail:
Isbrc04@zsu.edu.cn
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Tab.l Strain numbers, species designations, collected locales and
isolation cultures methods for algal species

B &R L -1 KE S B E (FE-H) B4 5> B HE AR O -
ATDPO! A tmarense KEBYE, 1992-05 ERWMS E-E
ATDPO3 A tarmarense KT, 199205 ERAMETE &g
ATCI01 A rarmarense K. 1992-05 R RGBS E AE
ATCIO2 A tarmarense KT, 199205 REFHEEEFRARSE LK
ATCI03 A tarmarense K. 199205 HWEFERSEFRDRTE "HE
ATHKO1 A tarmarense s, 199412 BRUERSE 8%
ATNAOL A turmareinse KM, FE B, 1994-12 Bk g HE
ATNAO2 A tarmarense KHEE, ™. 199412 HESE B
ALJPO1 A leer A 4. 1995-08 ST EE RN KB E
SCDPO1 S trochotdea KBTS, 1993-01 HESEEFAL T #

trochoidea Eﬁgﬁﬁiﬁii%ﬂﬁﬁﬁ%ﬁ@,%%ﬁﬁﬂ@ 1. A leei HBAJLEKER
FIERBIRA. S nochoidea IR ER —REM, EH RSN LRI, TAERYT
f/2 ¥ FRE SR, ﬁ% < RIE N 20 —25 T, BB 2 000 —4 0001x, JE HF = 14h:
10h. BRREETEREREKEERYPIRDR.
1.2 DNA By#$l& B #zsEdk/ N IE R RNA EE (SstDNA) WY R M

R B <R B B NN DNA #8535 (BRH 3%, 1997) #£47 DNA % & Ss-rDNAKY &
A Y # Y (PCR). PCRE|I ) H: P18(+ ): 5 GTCTCAAAGATTAAGCCATGCA
3, P18(—)5 AGCGACGGGCGGTGTGTACAA 3, M FER ¥ AW FT R
& . PCRRPIFEFE H: T 94C 25 H Smin; 285 4 51 F 94 CAH 1min, 55—57C B Kk
1min, 72 C %E {81 2min, 30 MEEF, H 5 F 72 C Z{# 10min. PCR R : 20—30ulX R AR

Asnl Sful
826 bp
————
l;j':—lo ll-\l'“UO 114“\1,0 114’311\ 114° 307 114°40 E A A 667bp
~ <) L g~ B —M— B
20°40° N — =
w‘*‘“‘m ; ‘Y L Haelll Xbal
i A~ b
. o {;h\) . 753bp 1247 bp . 809 bp
227307 a - < e s m —_—
B \ Py Oa
E’E A B —+H—+— B —
d ' .
&E;ﬁ q’%’% : B2 R A fundyense BNER/NIEZE RNA 25
. : ¢ 5 10k . N
B eR R e PRIt 4 BB P b P
Fig.2 Theoretical maps of restriction enzymes with
Bl BEERSRAEN A Asnl, Sful, Haelll, Xball based on A. fundyense

Ss—rDNA sequence
B AR A, WA B EEEY, Asnl, Sful, Haelll,
Xball B BTN 2 X 1 & 3% 1K EFBE
B AT Asnl, Sful, Haelll, Xball KI8E U] v B35 #0.3
HKIFKIFKLE

Fig.l The collected locations of

A tamarense in South China Sea



1 # B S5 THIGH BIE W N I A ER 5 T HUB ARG T 47

#F1—1.5U MY Taq polymerase (Sangon, b #), 200umol / L dNTP (4% 24 7)), 2—
2.5mmol / L ) MgCl KR & DNA (/T 1pg) 3 DNA. ¥ 52 /5. PCR = #1 I Z B2 UL
VE, LRI T G ER —ER P i £ N LB (TE) B #%, B 2ulT 1% Mg #
B LA, KA T - 20 CHEFEEM.
1.3 Ss-rDNA PCR #7109 E8 1 o 47

W8 A fundvense  Ss—rDNA BY 5 % (Scholin et al, 1993), & & Asnl. Sful
(Boehringer Mannheim, 4 ) & Haelll. Xball (£ 35) 4 BB &1 ¥ 7 U1 8 3 17 88 U1 & A
Asnl ZEFE L EA T Ss—rDNAM A B H, StullllfE i F B Z K, Haelll 1 Xball 7] [&] & £
ATAZEMBERE., aWMREHENIBAELHIEOE?2 BU R B 50—100ng
PCR™4#), 5—8U YR HIHE M UIEE T 10plR R, F 37 C & 3h, Sd G USSR T 1%
MRS BE BRI b ik AL A
2 EELER
2.1 DNA M#HIZ K PCR §BER

AT DNA R EH R ERBHNIRE DNAUMNT 1pg) HER T % 45198
PCR "1 & 7. PCR ¥ 3 45 R WL 32, BEH LK 3E 8 MARHEREAR, [7] A leei F1 S.
trochoidea B PCR 7" K B EA B, #9 1 617 M (base pair, 1 #R bp)» & Ss -tTDNAHP
S5, LU DNA il &5 K8 R DNA i T PCR YV ¥, HARFMEER
.
2.2 PCR =41 (Ss 1DNA) RIESN 4 R

Asnl. Sful, Haelll & XballfR &N BB UL RILE 3b—e. SRWOT. (DEH
WWRERE ScrippsiellalB Z KT EH 2 7 (B 3d M e). THIL L H LA B R A FhE] =
AR Z B -, QOBBEHLKBEARMIBEKE A leeifl S. trochoideattd
AsnlBEE—B(, Y14 RE 2 M AR B, 25124 791bp 1 826bp (Kl 3b). Asnl A YIEI A
HEME— 0, IS0 -5, WSS TR LRERAMERK, EZETHLAERS
Scrippsiellaf@ Z 8], Ss—TDNAR A 278 1% 00 8 F B R, (3) Sful B Y1 B WA 3c.
Stul Bt FAER T B #E 667bp 4L#Y BR &I A U1 EE, (E T A B PCR ™ #1880 RE#K
B, R EEERNEETHILKE, S rochoidea LA X H AWM A leei N FELE Ss
~rDNAK) B FH, (4) B H W J 1L KB 7] i B K ) Haelll. Xball #5558 2 — B (B 3d
Me), MEMFHMU Y SHILEE TN, RATEREBHEEL T S ILKESs
-TRNAZE [H 551 E i — Btk
3 R EEE
3.1 PCR5|¥R R &HERERE

PCR [ fZ H #% FI T RFLP 4047, ELA WK, I (8 % 4 25, 3 6 1Y JB 16] A0 b 18] % <€ 4R
kA, H PCRE ARV M ALURAESBKERE, W EHYE X
RESOCREFSSTCHSTTC, AMEHKEX—HALR. 5IYHRITHREE, &E¥ PCRIY
EUEZEDE M WA 5" AACCTGGTTGATCCTGCCAGT 3’ fl1 5| # B. 5’
TCCTTCTGCAGGTTCACCTAC 3’ ¥4 Ss r1DNAZE K (Sogin, 1990). {EZ, BT B 5|
WAL T Ss —DNAJEEARFH R, Bm51H SEARKTER,. Rt BRABEREE
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KB RFHLE R, KEBEuHREEX, B . 2 EETNS, APFNdd
FE8E A jundvense B K EAZ AW Ss 1DNABYZ R, HEWUT 35 —56 (forword) f
1631—1 652 (reverse) X B EFI4E Y PCR 14, W) T #648 & — W8T MY, EX
PO REFFIEET R BE Y Ss IDNARI B 7 (BFF R B SEBE AR, AW Y
HEL.
3.2 HEGBHESEEIENLXESs -rDNARIR R

R KR LA B REA A, B B AR A LM ERERN
PR G Sl N — o BRI A R 6 f, UmEESE

a
12 3 4 5 6 7 R 9 10 1l

12 3 4 5 6 7 8 9% 101 I 2 3 4 5 6 7 8 9 10 11

- S e e e — G

2 3 4 5 6 7 B 9 00 1

3 SsrDNA PCR P MR PCR &HIH 4 MR SRR NER
Fig.3  Ss—rDNA PCR amplilivation products and restriction patterns digested with Asnl, Sful, Haell and Xball
Al PCR M ™ (%) ) 600kb)i boc.doe 7H %0 % Asnl, Sful, Haell ¥ Xball FMi¥. a—c:1. 2kb marker, 2, A
ramarense, ATIOPOL, 3. 4. ramarense, ATOPOY; 4. A ramarense, TCI01; 5. A rarmarense, ATCI0Z; 6. A
tamarense, ATCIOX; 7. A tamarense, ATHKOL; B. A rarmarense, ATNAOL; 9 A rormarense, ATNAO2, 10.
A fevi, ALIPOL, 11 Scerippstelia trochuidea, SCDPO). — 5 PCR EBRE"D
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M EAR R, Sful B4 RE R T EESEEIE ST 71 KR Ss-TDNAK =, B A
HEBEH, MAANRWER, 4 FRFENVIBBUSERBEAHBERN -, )
GRELVERAT GRS H AL BRI ET S ILAERH AR (Scholin er al, 1994),
Scholin %5 (1994) s+t E A PR, KA B AFBEMEH L KRERAREMS B ER
ML EAT R, S L EABMARTEE, BARSMILTEEZENTE ML
(BREASMITHEMN) HREAEE Ss1DNAR B EH, R LF 2. fTUEH, EE T
KEARM AR, ZEHKTF LEAEHSHESHE, BA T A=K 18, F R
AAEFEMBER. LXmHER, AR EHEY L LB HARE, T8, 18
RSP LK, AMUEAE A ZEM B EH, i H Ss -rDNAR PCR =4 F 1L [F] 64 7 7E
BREBH PCRY MY (KT 2. 1kb). RAHLEFEKVFHE M. LXABER. BAE
BB SRR L %R . T, Ss—IDNAUE A A X H, mgiE g B ik

R2 AEBEPEEERLXRASs-TDNALLE
Tab.2 Ss—rDNA comparison of Alexandrium species isollated from different areas
A/BEHKE  SsTDNAK
AEH BEE hE™Y

B o 7 I oA REH B W

Jb R 7 &K PW05 A tamarense  Port Benny, AK, US + + +
JERARH GtPPOl A ramarense Falmouth, MA, US + + + +
GtCNI A tamarense Groton, CN, US. + + + +
GtL121 A tamarense Babylon, NY, US + + + +
[i]:48
xH PgtI83 A tamarense Plymouth, UK. - +
FHEF PEIV A tamarense Galicia, Spain -
HZA&
L& ND-1 A tamarense Noda Bay + + +
OK875-1 A4 tamarense Okkirai Bay + + +
OFO41 A tamarense Ofunato Bay + + +
OFOS1 " A tamarense Ofumato Bay + + +
B WKS-! A tamarense Tanabe Bay - +
#®E CU-13 A tamarense Gulf of Thailand + +
B - +
Tasmania ATBBOl A tamarense Bell Bay + +
HEER ATDPO1 A tamarense Ky + +
ATDPO3 A ramarense K + +
ATCIO1 A tamarense KEE + +
ATCIO2 A tamarense KI5 + +
ATCI03 A tumarense RIS + +
ATHKO1 A tarmarens iR 33 + +
ATNAOl A rarmarens KEsE, Bl + +
ATNAO2 A tarmarens KIS, il
W RS R E
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BN IZE TR SR AR e S, 7Y R IR YN L R ) T B AR OE, LK B AR BT A K
SABFMAERIL 11 WER AL X H Y B ERFKFE A LMEA— MEYHIERE, F
T o BV A RS R AR BB AR A AR
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ANALYSIS OF MOLECULAR BIOGEOGRAPHIC MARKER
ON RED TIDE TOXIC ALEXANDRIUM TAMARENSE IN THE
SOUTH CHINA SEA

CHEN Yue—qin, QIU Xiao—zhong, QU Liang—hu, ZENG Long-mei,
QI Yu-zao'', ZHENG Lei'’
(School of Life Sciences, TSchool of Chemistry and Chemical Technology,
Zhongshan University, Guangzhou, 510275)
H(Institute of Hvdrobiology, Jinan University, Guangzhou, 510632)

Abstract In this study, cultures of eight strains of red tide toxic Alexandrium tamarense were
established from germinated cysts or vegetative cells isolated from Dapeng Bay, Daya Bay and the
Hong Kong area in May 1992 and December 1994, and a method of PCR amplification with
individual cells was used to amplify the small subunit ribosomal RNA genes (Ss—rDNA) of eight
strains for a restriction fragment length polymorphism (RFLP) assay. PCR-RFLP analysis of Ss-rDNA
on the red tde toxic A tamarense demonstrated that the strains of A tamarense in the South China
Sea have Ss—TDNA A gene and lack of B gene, which was the same with that of the strains in
western Japan and Australia (toxic or non—toxic), but different from that of the strains in North
American scas. The genetic consistence of toxic A famarense in China seas suggested that the
increase in the geographic range of A tamarense in this sea area has possibly a local origin. In
addition, it was demonstrated that the type of Ss—tDNA could be as a report marker for the
identification and monitoring of the origin and dispersal of toxic species of Alexandrium.

Key words Alexundrium tamarense Molecular geographic marker Small subunit ribosomal
RNA genes (Ss—rDNA) RFLP Red tide
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