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2004 % 5 A

7R 75 |2 B 3% ( Prorocentrum donghaiense )
FMigi¥EHE APBM(P. micans APBM) ]
5.8S rDNA K HEER B X (ITS) 52 BEF1F 5 54

kEE ESEYY % kT #£X BOET FwaEY
(PEM%2EBENNE {8 26600 FERSFRERER X
(REBEEBERTH F8 266071)
HEEAFEKEEYHER M 510632)

E15-g N

100039)

g2E

RE 2t % # & ¥ % ( Prorocentrum donghaiense ) ¥ # i J& B 3% APBM( P. micans APBM) ¥
SSSMNA R EH#FHBXUTS)FF #4777 PCRY ¥ FRAFFHME,FANTHEFEROK
F#E(THM GenBank K B)W AAKHA MK R, HREXWN, BHFEFH APBM H ITS § B (£
5.85 K )% 631bp, K B F (4 5.8S K )N 552bp; K # & F % 5 A GenBank ¥ 3 & & # /1
ERSEHMNEERE SPERBHARPHEMUBERMK, AXHAXHEEEFE APBM &
IS FRA S HMWEFERMRENEBA LA EEEhRkw, A ITSI K ITS2 FFAME
WARAARE A ITS+5.8S DNA FRIMEW ARG A MK ERER K SSSEET THTM

FRETHRAGRABM THELKX R,
Xxgia
RESES Q93

TR (red tide) R B EFHEY (FER
F¥E) B ERMERSKEC(—RRILE)N
B, 20 SR A ARME R XA TR W B 25
LSS R MM E AR I, E M A&
HRENFEBERKEZ-CGFRES, 2003), %
BRFHYRIAFENEEAY, EETEZ/
WY A 260 ZREETE A E, A
70 Z R e A F K (Sournia, 1995), T3 kK
HELSHESHEL AR RO EGERS M,
WURMMREFEEASHNERBERE . FTH
(BEE, 1994) HFEBKBEGFRES, 19%a,
b)EHSRF AR B A BHE, Bk, RiEEY
WUBSEE R EMIRFEREREML. HTE
YHEARNRELRBAZHEEDOECRBETHE
B, MM ReE — MR AEEN S TEE LR

FREFE BEEFE IS, FI K, 2481

A ABESRERRAOFHZ—,

HEAYH DNA BEHES E—&, B 16—
18S rDNA.5.8S rDNA 1 26—28S DNA 4 & — 1
BB, B B SR B T N R BB X ITS ( Internal
Transcribed Sequences) 43 FF, B B (DNA K ITS X #
JERERARERE HUEIREEND T
&R, 7 31 ) (Gonzalez et al, 1990) . 8 FH Y
(Baldwin, 1992) , L& (Morales et al , 1993) F14% ¥
(Bakker et al, 1992) X HE KB EBENE R,
Adachi (1994, 1996a, b) LA DNA ITS X K 433
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KT a0, WEB THEEXNER,
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7k 5 RS - 7R i 6 8 Prorocentrum donghaiense )
34 FUHEFE L B APBM( P, micans APBM) ) 5.8 rDNA Fo B3 535 8] B (X ( ITS) B9 5 J6e 10 5 51 40 7 265

fEE LR i I BP 3 V9 R A 8 APBM O B
BEOAH 1S K gEfT T PCR 4746 5 f K il | 3%
Kb ] R 28 S a0 T T b, LB 7 0 26 A bk
3 P R ) O T RS A O (5 B
1 #RERE

1.1 &

%18 IR W ¥ ( Prorocentrum donghaiense ) | ¥ 7
L % APBM( P. micans APBM) H o [E £ 2 B iy
PO I8 B o W0 AR P W R AR, R T g2 EE
Bob i aE 6 IS b A 12h: 12h, 3% FRSE T 24 2000—
4000 Ix, E AR WL 19—20°C . 9256 A B 4 fh2¢
AR F TR Promega 4 ] ,

1.2 DNABI%&

DNA il % J5 1k 2 W 3CHEK (Zhang et al, 1999;
£, 2002), AT DNA TEER T THRIE
i TE(pH = 8.0) {# i , F] Beckman DU-650 % &} 4)
A HETH I DNA Y & 8 fF
1.3 ITS X#y PCR ¥ 1%

51818 S I OUER (PR 3R, 1999) . 9
H -

For 5° GTCGTCGACGTAGCTCAACCTGCAGAAGGATCA 37,
Sal |
Rev §5' CCTGCAGTCGACATATGCTTAAATTCAGCAGE 37,
Pst 1
Sl EEE TEMTRERRSARL AL

PCR FZ R Z& {401 F :94°CAE PE Smin, 94C 4%
40s, 40°CiB k 40s,72°CIEf# 1 min, 30 T EF , 2C
FE{H 10min, S0pl ¥R AR &4 50mmol/L
KCl, 10mmol/L Tris-HCl (pH = 8.3), 1.5mmol/L
MgCl, , #2229 10ng, 1.5mmol/L MgCl,, 0.2mmol/L
dNTPs, 0.2umol/L 5| #1,0.3U/p] Taq DNAase.
UE % P10 B8 L 7E Eppendorf Mastercyeler Gradient
HH M ESE . 3= L 1. 0% S B g
JE o ok &% 0, T & B B 1% R 40 Pharmacia Biotech
ImageMaster VDS ¢! 5 S5 36 55 5
1.4 PCR ™ #) 57 B& B M &7

PCR M™% T 1.0% Bl §8 8 e | 50v i
7k 40s, MBE I 54k H 9 DNA K B, ] T4 DNA %
R B AR H B B #) pBlueseript SK + i Fi 4% (&
o FERE T vk e SCHK (F 8 A B 0 %, 2002) 2
fFe WML ZE i b RIIUER I 2 w0

1.5 F3a#H

TE NCBI i %48 1 ( http 2/ www. nebi . nik. gov)
FH BLAST 3 47 ) 5 4 00 , 22 A B 48 a9 15 1) 24 118
X o S 45 i R 30 R0 0 fh S P 3 1TSS (R
H GenBank ) F it & 1 %t #F DNAstar, BioEdit B
Phlip 3.5 #4748 #7. F BioEdit # 17 £ 1§ 91| Xt iz
or ¥ s Fl DNAstar e 82 FF 1 64 #0004 6, R
Wilbur-Lipman method, 2 %1 X 2Rl {8 . 2 & 8
P EE A Phlip 3.5 8045 ob i 400 8 ( neighbor-joining )
%L E 1000 YT bootstrap {8 . & £ 5L AR W
WWAKHE(A. catenella ) fE R ANEEE. 5 9 39 $U3E P
AL SRR : AF352370 (P, minimum ) , AF352371
(P. minimum),AF208244 ( P. minimum ), AF208245
( P. micans),AF370879 (P. micans),AF370878 ( P.
micans ) , AF208246 ( P. triestinum ), ACA298900 ( 4.
catenella )

2 HR

2.1 FiBFEPEMGERFE APBM ) ITS 70
5.8S rDNA R BRI PCR H B R = [§
MR L Al LE L PCR K AT LA T
Wl g S8 H AR i TR N A I BB 4 N A9 DNA
FrBt,2 FrBERY PCR =80 K /AN 22 B, 18 3 I3 W 96
APBM [ PCR 7 #7 W K F 7216 I 5 38 () PCR 7= 4y
(E 1)

BT PCR ™M™ DNA K BE () ik P % 1 9 B ki)
Fig.1  Electrophoresis of the DNA fragment amplified
by PCR (1% agarose)
M. Marker({ 100bp) .1, P. micans APEM ] PCR =47,
2. P. donghaiense ) PCR 7= 1

Aife ik PCR =¥, 214 Sal 11 Pst 1§t
Fi ¥ 3% 3 % PBluescriptSK + Ji #ivp B2 B 4
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= it it 5%

B2 IR DNA HEXRITEA pBluescript SK + BRI 3T Sal 190 Po | BV IS i 3 3 PR 308 1 0 SREE)
Fig.2  Electmphoresis of recombinant plasmid pBluescript SK + containing the PCR DNA fragment after being digested

with Sal T and Pyt [ (1% agarose)

w, HMEFECH P. micans APBM (1) PCR #5{L ™47 b, SME R BER P. donghaiense [ PCR &5 44 7= #1

AT DNA B B T 41 B0k 285 Y0 S i el ik
B b, Rl LU A DNA B BRI 3h 75 1 5 %
Rog A
2.2 % DNA K BB FET 494

3 o By A 55 S 4 BR L i T L E M APBM
1 5.88 A ITS K Bt % 631bp, 4 i J50 /P M 69 %
552bp, X 5 PCR ™ 4 f1 ik 4% BL A 4%

ER Y DNA 30 20 BLAST 4347, % SR 4 4
) DNA R Ee¥ 054 5,88 /9 ITS KB, i — %
SrHT 2 B . ¥ E IR B8 TIS1 A 245bp, 5.88 K

165bp, ITS2 2y 221bp; 75 i 5 H 3 1TS1 4 203bp,
5.85 & 159bp,ITS2 24 190bp. %5 i [E F 3 01 i
B 3 APBM 1 £ R % 5 E #B% GenBank , #1057
54081 AY465116 # AY465117-

2.3 MR DNA KBS GenBank #1 & B 3% ITS

X 9 bL 5 4 4R

2.3.1 A [a] B A0 A L4 bl e W AR
SR NG VIR TP APBM TR 5.8S A9 11S KB
M3 5 GenBank H ¥ 3 IR B 38 48 i DNA K- BE
AT B S Hr (261 ) , RBLAES . 8SIXK SR 4 vig R H

®1 FEBETRFEERF R APBM R GenBank i 5 5 5 3 ITS + 5.85 FFI A4 OME (% )t 2
Tab.1  Comparison of pereent identity { % ) of P. donghaiense, P. micans APBM

and P, micans frow GenBank using ITS + 5,85 sequence

P. donghaiense P . micans P. micans P. micans B s APBM
I3 2 AF370878 AF208245 AF370879
ITS1 5.88 ITS2 ITS1 5.85 ITS2 ITS1 5.85 ITS2 ITS1 5.88 ITS2 ITS] 5.85 ITS?
P. donghaiense ITS1 100 70.5 70.5 70 36
5.88 100 99.4 99.4 99.4 59.2
ITs2 100 67 P 63.5 35.7
P. micans ITS1 100} 99.5 98.1 311
AF370878 5.88 100 100 100 59.3
ITS2 100 93 96.5 31.8
P, micans 1751 100 98.6 43.8
AF208245 5.88 100 100 59.3
ITs2 LK} 94.6 341
P . micans ITs] 100 26.1
AF370879 5.85 100 59.3
ITS2 100 35.3
2. mucans TSt 100
APBM 5.85 100
ITs2

100
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KK EH RGP Prorocentrum donghaiense)

38

G E B B8 APBM( P. micans APBM) [ 5.85 tDNA R H % F 8] & X (ITS) 89 72 B #1755 51 2 1 267

¥ 5 GenBank 1 ¥ [ SR 4 M (LU FE 5 31 98 %
PIE, e E % APBM 5 GenBank & ¥ R
BRI RE 59% &£A . fE ITS1 F11TS2 X
B, AGRRESHMEREMEMBRELS T
HEUEIE B %R APBM 5 VR R R R A A UL
138

R R E MBS GenBank # Ay 8/ R B 3
ITS1.ITS2 1 5.8S ¥ 5 # bl ¥k LU B 45 2R WL 2% 2,

FE ITS1 A1 1TS2 KR, MU E B o 83% . L@
= ITSIITS2 2 5.8S A, R 1R ¥ S5/
JR R BEA ML E R b S P R R R AR B R

ZFEERHEBS=WEHEE(P. iriestinum)
ITS1.ITS2 1 5.85 JF ZUAH Lk L B 5 R L % 3,
TEITSL A ITS2 R, KGR ES = REFEY
FMALE R 60% £, Lt 5 3 {7 5 38 B9 A LTS B
#RAK

F2 FEBEFEN GenBank i) /N R B ITS + 5.85 B Sl MMM (%) lL &
Tab.2 Comparison of percent identity { %) of P. donghaiense and P. minimum from GenBank using ITS + 5.85 sequence
P. donghaiense P. minimum AF352371 P. minimum AF352370 P. minimum AF208244
P52 R
ITS1  5.85 ITS2 ITS1 5.85 ITS2 ITS) 5.85 ITS2 ITS1 5.85 ITS?2
P . donghaiense 1TSI 100 83.3 83.6 84.1
5.85 100 98.7 99.4 99.4
ITs2 100 8.8 85.8 86.3
P. micans  ITS1 100 9.5 9.5
AF352371  5.8% 100 99.4 99.4
ITS2 100 98.4 99 .4
P. micans ITS1 100 99
AF352370 5.85 100 100
ITs2 100 98.9
P. micans  ITS] 100
AF208244  5.85 100
ITS2 100
&3 KigHE RN GenBank i) = BRR 3K ITS + 5.85 F T HHH MM (%) L&
Tab.3

Comparison of percent identity (% ) of P. donghaiense, and P. triestinum from GenBank using ITS + 5.8S sequence

PRI R

P. triestinum ITSI1

P. triestinum 1TS2 P. triestinum 5.85

P. donghaiense 1TS]
P. donghaiense 1TS2
P. donghaiense 5.85

66.4

62.9
98.7

2.3.2 HAARKBHRNRESER MG R

4150 A ITS +5.85.1TS1.5.8S #1 ITS2 K i #4 # &
SR LA 4, K B ITS2 /¥ 50 ¥ 8 59 3 1k
SR ITS + 5.8S B3I B M 58 & — B, A 1TS2
PRI LW BE 25, A 1TS1 AU g i 3
AELE5RITS+5.8S FHMEM—H., WA 5.8
FIIHEN TR B MERERBR. B ITS
+5.8S.1TS1 #1 ITS2 My @ i) R 1,3 BR /N R
B3 (K AF208244 3k H & B, AF352371 #
AF3S2370 R A X H) EG X R R ERE — &,

GenBank A'8Y 3 B # TF I B BE (AF208245 3k A &
E,AF370879 #1 AF370878 Sk A £ EH ) th H &% %
FREMBE—R. KERERSM/NEE B
EREREMSEMENEERELT. BHERE %
APBM SHMFEREMNERHBIZ. HERSH
IV S S5 R — B

F15.85 J¥ 5 Mg 2 0 AL AR o, BN R R 3
AF352371 555 B /N R B 3 B BE B i,
AR ES GenBank FHIME R B L IE R
H AN R BRI,
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268 i3 * 5 it A 5%

@ GCACGCATCC ATTTGATTCA TTGTGAATAA CAGTTGGTGA GGATCTGGGT GGGGATGAAG ATAGCATCGA TGCCCCCATG CGGATACTCG AGGGCAGCAA
@ TT..CACA.. TAAA.TC. AC CG. CCTCGGG . TAG. A. CA. AA. A. GAAAG A. AGACTG. G..AA.C..G .CT.GAAT. T T.TG.C.CGC G. AC. TAT..

@ e [ O, Coiven Covvvi e [ Cottninn ALG...A..........
@ ... C.Ao .. Cooviiie Covvvr e G vieeeennn, C ALG. A
® .. [ W Covveneeee Covvnn e G oo e ALG. . A..........
........... AA..... C..... CTCG.AC.C.... ..G... T...6..G.. ..T..C..A. . T AGCG... ....... T..
@ AA..... Covivn CTCG.AC.C.... .. G...... C...G..G.. ........ ALl T AGCG. ... ....... T..
........... AA. ... C..... CTCG.AC.C.... ..G ) VO R A, Ao .. JAGCG... ....... T..
@ .......... ACCAA... CC.o.oon. .. CG. T. GTG AAGCTCT. . G T.. . GATGGA GATAGCATCG ATT. ... CAT GCAGACT. . A ... ... CTGG
JR U IV U IO VR IR PO EVUN PO IV PR VU FOUUN IDUUN RS SR FRU DR N
105 115 125 135 145 155 165 175 185 195

@ GCCAGGCTCA GACCGTCTTC TGGGCTTGTC CTTGCTGCCA GTGTCTGTTT GATATTCTGT ATGTTCCAAT TTGTTCTGAG TGGTCTTCCA CTCTTTATCT
® TTTTAATGGC . T. TC..GAG AT.C.CAAAG ..GATAC..C ..C.T....G.GCGC. GCA. GGCG.T.C. A CA. GATACT. AACCA.GAGT AATCA..AT.

@ T..C... .. ... T.G . GTGTCT. CC TGATC. TCTG TGT. . TTG. A . . C. CTCCT. A. TGG. CT. C ACTC. C. CA.
@ T.C.......... T. G . GTGTCT. CC TGATC. TCTG TGT.. TTG. A . . C, CTCTT. A. TGG. CT. C ACTC. C. CA.
® T..C... ... .. T. G . GTGTCT. CC TGATC. TCTG TGT.. TTG. A .. C. CTCCT. A.TGG. CT. C ACTC. C. CA.
® ...... ATG...T...... CTTT.C.... . Coovnnn TGTCT. CAAC TTGC. A. AAA GCA. . TATTG . . CCAT. TGT . CTCGAGTGG T. A. CC. CT.
@ ...... ATG...T...... CTTT.C.... .C........ TGTCT. CAAC TTGC. A. AAA GCA.. TATTG . . CCAT. TGT . CTCGAGTGG T. A. CC. CT.
...... ATG...T...... CITT.C.... . C....... TGTCT. CAAC TTGC. A. AAA GCA. . TATTG . . CCAT. TGT . CTCGAGTGG T. A. CC. CT.
® ... T6.G.......... .. CATC..CG .C........ A TGTCT. . ... CT. AT..G T. TC. T.. TA . CC. ATCTCT . . TGGC. TGT TC. ACATGTC
N N N N I e S O PO O O [ A N O A P I A
255 265 275 285 295 205 215 225 235 245

@ TCTTACAACT TTCAGCGACG GATGTCTCGG CTCGAACAAC AATGAAGGGC GCAGCGAAGT GTGATAAGCA TTGTGAATTG CAGAATTCCG TGAACCAATA
@ CGGCGTCGTG CA.TT..GT. TCG..A.... T.ACG. A.CA . TGTC. AAA A. TTTC. GCA A..GATGT. T CG. CTCCCAC ATCG. . GAA. AACG. AGTG.
® CTACTT. CAA C. TTCA. CGA CGGA. G. . TC GG. TCGA. CA . CGATGAA. G .. GCA. CGAA . .. TG. TAAG CAT. . TGAAT TGC. GAATTC C. TGAACCA.
@ CTACTT. CAA C. TTCA. CGA CGGA. G. . TC GG. TCGA. CA . CGATGAA. G. . GCA. CGAA . . . TG. TAAG CAT. . TGAAT TGC. GAATTC C. TGAACCA.
® CTACTT. CAA C. TTCA. CGA CGGA. G. . TC GG. TCGA. CA . CGATGAA. G .. GCA. CGAA . . . TG. TAAG CAT. . TGAAT TGC. GAATTC C. TGAACCA.
® GT... TTGTA .. ACAACTTT C.GCGACG. A TGTCTCGGCT CGAAC. AC. A TG. AG. GC. C AGCGA. GTGT GATAAGCA. T GT..... G.AGA TT.CGC.G
@ GT... TTGTA .. ACAACTTT C. GCGACG. A TGTCTCGGCT CGAAC. AC. A TG. AG. GC. C AGCGA. GTGT GATAAGCA. T GT.. ... G. A GA. TT. CG. G
GT... TTGTA .. ACAACTTT C. GCGACG. A TGTCTCGGCT CGAAC. AC. A TG. AG. GC. C AGCGA. GTGT GATAAGCA. T GT.....G. A GA.TT.CGC.G
® . TC.CAT..A ACTTT. AG.. ATG. ATGTCT .GGCTCG... ..C..T. AAG.GC.. AGC. A AGTG. G. TA. GCA. TGTGAA TT. C. GAATT CCGTGA. CC.

355 365 375 385 395 305 315 325 335 345
GGGACTTGAA CGTATACTGC GCTTTCGGGA TATCCCTGAA AGCATGCCTG CTTCAGTGTC TATTCTTATT ATTCCAGCAT CTGACTTGTT CGGAATGCTT
AATG. GAT. C GTA. . G. GAA TTGCAAAATC AGCGAG. C. T CAA. ACTT. . AACGCAAC. T GCACT. CC.. CGGGG..T.. G.CTG...GAGT.TC..T.C
TA. . GACTTG AACG. . TACT .. GC. TTC. G G. . AT. CCTG . AAGCATGCC TGCTTCA. . G . C. AT.CTG. .. CATTC..G .. TCTGGCC. GTCC. GAACG
TA. GGACTTG AACG. . TACT . . GC. TTC.G G. . AT. CCTG . AAGCATGCC TGCTTCA. . G . C. AT.CTG. .. CATTC..G .. TCTGGCA. GTCC. GAACG
TA. GGACTTG AACG. . TACT .. GC. TTC. G G. . AT. CCTG . AAGCATGCC TGCTTCA. . G . C. AT.CTG. ..CATTC..G .. TCTGGCC. GTCC. GAACG
AACCAA. AGG GACT. GAACG TA. ACT.C.C . T..GGGAT, TC.C..AAA. . A.GCC..CT.CAGTG.C. A T. CTTTTTCA T. CCAGC. A. . T.GG. TTCC
AACCAA. AGG GACT. GAACG TA. ACT.C.C . T.. GGGAT. TC.C..AMA. . A.GCC..CT.CAGTG. C. A T.CTTTTTCA T.CCAGC. A. .T.GG. TTCC
AACCAA. AGG GACT. GAACG TA. ACT.C.C . T..GGGAT. TC.C..AAA. . A.GCC..CT .CAGTG.C. A T.CTTTTTCA T. CCAGC. A. . TTGGGTT. C

©® Q9 @ 60 ®e e o

ATAGGGACTT GAACGTA. A, TGCGCTTTCG GGATATCCCT GAA. GCATGC .. G. TTCAGT GTC. AA. TCA T... ATT.CA GCA..C..G. TTTCCA. TGC
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K EE % R R B ¥ ( Prorocentrum donghaiense)

IM MM PR R IE APBM( P. micans APBM) (Y 5.8S rDNA J H %% 3 8 Bg X (ITS) By 72 K& F FF 51 23 47

269

405 445 495

@ GTGTGTGTTT GTGTGCCAGG GCGCCTCTAC GGCCTCTGGC GCATTCAGTG CACAGGGTCT TCCCGCGCAA ACAACTAGAA GAGTATCTCT GATGCTATCT
@ A. CCCCACCA TCCCC. ACTC C. C. TAAACA A. GGAGCT. G TGCAGG. TGC AGTCCACCGC . TT.CT.GT. . AGCGAGTGC AGA. GAAAAA AC. AA.C.TA

@ C. TGTGTG. . TCTGTGTGCC AG. G. G. CCT . CGGC. . CTG .. GCATTCA. TG..CA.GG. CTT.C. A. GC . AGCAACT. G A. . AG.G... CTGATGC. A.

@ C. TGTGTC. . TCTGTGTGCC AG. 6. G. CCT . CGGC. . CTG .. GCATTCA. TG..CA.GG. CTT.C. A. GC . AGCAACT. G A. . AG.G... CTGATGC. A.

® C. TGTGTG. . TCTGTGTGCC AG. G. G. CCT . CGGC. . CTG .. GCATTCA. TG..CA.GG. CTT.C.A. GC . AGCAACT. G A. . AG.G... CTGATGC. A.

® AGCGTC. C. . .CG. .. GCCT CGTGCAGCCT TTG. C. CAT.

W TUTTT LT G TAGG .AAT.. A. .G GG. C. CCTCG C. CA.G. AAC T.GAAG.G.C

@ AGCGTC.C.. .....T.TTT .T..G. TAGA . CG. .. GCCT CGTGCAGCCT TTG. C. CAT.

CA.C..CGC. TGTGTGTCTT TGTC.GT..G A.. GCTC.C. TTGCG. ..CC TTTGAC. CA.

. AAT.. A. .G GG. C. CCTCG C.CA. G. AAC T. GAAG.G.C
. TAATGCAC. GGG. . CCCTC . CAC. AGCAA CTA. AAGAGC

® TGC. TG. G. G TAT. TGTGT. T. AGTGTGCT TTTTG. CTTT . ACACATTGA GCTCATCAGG . TTTC. TTGC G. .. GC. ATT AGAAGGG. G. T..TA.GA.G

@® GTTGTCTTGT TGTCGGGCTG GGCCTTGTTG TCTAGTGCAT ATCGCACTTA TA

® TAATCG..CC . ACTC.. TGT AATGCC. GAA GGAC. C. AGA TGATAT. A. T . . CGCGTCCC GATAGCAATA CATACAAAGC CGGATGOGCC CTCGATTATT

® C.GT.GCCT. GT.GTT.GGT ATGGCCT. GC . G. CTA. TGC CCA. . G. ACT CCTAC. .. ottt et et e e et e

@ C.GT.GCCT. GTCGTT. GGC ATGGCCT. GC . G, CTA. TOC CCA. . G ACT CCTAC. ...+ v eteet veree ettt e ete et e eiaeeeaa

® C.GT. GCCT. GT.GTT. G6C ATGGCCT. GC . G. CTA. TGC CCA. . G. ACT CCTA. ...\ oot oo e e e,

® TC.TGGCG. . . CCTT. . TGT CTTGCCTGCA AGG. AG. . C. TG.CAT. CAG . GCCCAGCGC ACTCCAA. .. oo veee e e,

® TC.TGGCGT. . CCTT. TTGT CTTGCCTGC. AGG..G..C. TG.CAT.CAG. GCCTAGCGC ACTCCAA. .o «evvvees eeeeneeee eeineennn

C.CT.GGC.. .TC.TT.’T.. TCTTGCC. GC GAGGAG. GCC T. GC.. TCC. GTGCCTAGEG CACTCCAA. . «vvnr e oreeviaes eereeann

® C.ATCTG.T. GC.T.TTTGC TAAGCGAAGC . TGGC. TGCA G. GC. TTC. 6 C.CTCAA. .. « v eere e e ee e e

N DA S P SR S
605 615 625

O e e

@ CTCAATTAGG ACCTCCAATC AGTCAAGAAT A

B o e B3 9 wkIREH I 5.85 MDNA F ITS 7 5 K HEFI

@ oo Fig.3 An alignment of 5.8S rDNA and ITS sequences from 9

G . e strains of the Prorocentrums

@ ..ot e TS HFR D P donghaiense; @ P micans APBM;
@ P. minimum AF352371; @ P. minimum AF352370; ®

D P. minimum AF208244; ® P. micans AF370879; @ P.

""""""""""""""" micans AF370878; P. micans AF208245; @ P. i

@ o e estinum . *."FR B 6

3 it BT, AR S 8% R0 BB R 18S 1D-

NA MBS ML N NEIR) . [IET, i BE A
ISXENB THEINSRERRTITHN, T
5.8S KA XTRSF, FH 5.8S JF A A& B S M IE R

AR P REEREREH LAY KAY
MORTEMEMRE—HURFESWL, —F

WA ERE KR E ¥ (Lt et of, 2003), 58—
MRS ANRNERF—RE R B (Lu e o,
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Fig.4 Phylogenetic tree of Prorocentrum with ITS +5.8S (a), ITS1 (b) and 5.8S (c) sequences by NJ method
T : ACA298900 ( Alexandrium catenella); APBM (P. micans APBM); AF208246 ( P. triestinum) ;
AF370879, AF370878 and AF208245 are the species of P. micans; AF208244, AF352370 and AF352371

are the species of P. minimum ; donghaiense is P. donghaiense
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CLONING AND SEQUENCE ANALYSIS OF 5.8S rDNA AND ITS REGION
FROM PROROCENTRUM DONGHAIENSE AND P. MICANS APBM

ZHANG Bao-Yu, WANG Guang-Ce’, ZHANG Yan', HAN Xiao-Tian, LU Song-Hui",
QI Yu-Zao™, ZOU Jing-Zhong', ZENG Cheng-Kui (C. K. Tseng)”
(Institute of Oceanology, Chinese Academy of Sciences, Qingdao, 2660715
Graduate School, Chinese Academy of Sciences, Beijing, 100039)
*( Institute of Qceanology, Chinese Academy of Sciences, Qingdao, 266071)
"( Institute of Hydrobiology, Jinan University, Guangzhou, 510632)

Abstract Red tide (HABs) is a global coastal water phenomenon caused by excess propagation of algae (mainly
dinoflagellate species). Many algae are potential producers of potent toxins, posing not only a significant risk to pub-
lic health, but also a negative economic impact. Sequences of 5.8S rDNA and internal transcribed spacers 1 and 2
have proved to be good molecular tools, and an important complement to traditional morphological identification. In
this research, the 5.8S rDNA and TS region from Prorocentrum donghaiense and P. micans APBM were amplified
by PCR. 1) BLAST showed that the DNA amplified by polymerase chain reaction (PCR) were the ITS sequences in-
cluding 5.8S rDNA. 2) The ITS length of P. micans APBM was 631 base pairs, and P. donghaiense’s ITS se-
quence was 552bp, further study showed that the ITS1 length of P. micans APBM is 245bp, 5.8S rDNA length is
165bp and ITS2 is 221bp; while the ITS1, 2, and 5.8S rDNA length of P. donghaiense is 203bp, 159bp, 190bp,
respectively. 3) In the ITS sequence, P. donghaiense had a high level of similarity with P. minimum (all above
83% ), but low level similarity with other species of P. micans and P. triestinum (about 60%—70% ), while P.
micans APBM showed the lowest level similarity with other P. micans species according to ITS sequence, it was
about 309% only. The 5.85 rDNA was so conserved that the similarity of this region between P. donghaiense and
other Prorocentrum species was very high, all above 95% , so was the similarity between P. micans APBM and oth-
er P. micans species. 4) Genetic trees were constructed using 5.8S rDNA, ITS1, ITS2 sequence and ITS +5.8S
tDNA sequence respectively with Neighbor-joining (NJ) method. The result from phylogenetic tree of ITS2 sequence
was the same as that showed by phylogenetic tree of ITS and 5.8S sequence, thus, the tree constructed using ITS2
sequence was not showed. The phylogenetic tree constructed with ITS + 5.8S rDNA sequence showed that: 1) 3
species of P. minimum form a clade with 100% bootstrap support, among which two species from Atlantic ocean got
together because they had close relationship. P. donghaiense and P. minimum form a branch with 100% bootstrap
support , this phenomenon showed that it had a close relationship with P. minimum, so was the result from the phy-
logenetic tree constructed with ITS1 sequence. However, P. donghaiense was found to be distantly related to other
species of the Prorocentrum . This result accored with that showed by sequence similarity. 2) 3 species of P. mi-
cans , among which two coming from Atlantic Ocean, one from Korea sea area, form a clade with 100% bootstrap
support . One Korea species and one Atlantic species got together. However, P. micans APBM formed a new branch
in the phylogenetic tree of ITS + 5.8S rDNA sequence, as well as in the tree of ITS1. This result should to be paid
good attention, though BLAST show that the DNA fragment of P. micans APBM was in [TS and 5.8S rDNA region.
3) To the contrary, the phylogenetic tree constructed with 5.8S rDNA sequence indicated that P. minimum had a
close relationship with P. micans, while one species of P. minimum was distant from other two species. The results
of the phylogenetic tree constructed with 5.8S sequence were inaccurate; therefore, the use of 5.8S rDNA as a clas-

sification standard between species is not reasonable .

Key words Prorocentrum donghaiense, P. micans, ITS, Sequence analysis, Phylogeny
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