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1 NA (5 unit/ HL) O 2 HL, DNA 2
HL, 50 UL. PCR :
ITS Prorocentrum donghaiense 94 C 4 min, 94 T1 min, 57 T2 min, 72 C3 min,
P dentatum CCMPISIT 2 .72 C5min, PERKIN ELMER 9600
P. minimum AF208244
P. micans AF208245 PCR
P. triestinum AF208246 225 ITS  18S
18S P. donghaiense 1% ( EB )
P. dentatum CCM P1517
P. panamensis Y 16233 » 3700
P. arenarium Y 16234 ( )
P. emarginatum Y 16239 185
P. minimum Y 16238 ’
P. concavum Y 16237 16S3N: GCTCGTAGTTGG ATTTCT GC.
P. maculosum Y 16236 226
P tima Y1233 clustal X' 'DNA ITS
P. mexicanum Y 16232 [17]
Mega( version 1 01)
Jukes-Cantor , UPGMA
22
221
3
*1) C ~
(21=D €, 80~ 100 Ix, 31 CCMP1517 ITS
t/2 ’ ( ) 18S
DNA CCMP1517 nrDN A
222 DNA . ITS LTS 1, 58S, ITS 2
DNA CTAB ’ 552 bp, ITS1 245bp,58S 155 bp, ITS 2
223 nrDNAITS 218 bp, GC 49%, 552 ,
ITS PCR :ITS I( ), 1 185
GGGATCCGTTTC CGTAGGTGAACCTGC; ITS 2 1720 CCMP1517
( ), GGGATCCATATGCTTAAGTTCAGCGGG 1717 bp, GC 46%
(13, 14). PCR s 1 | 10 g 1719 bp, GC 46% .
Pmol/L) 1 L, ITS 2 ( 10 Hmol/ L) 1 BL, 4 /
10x PCR 5 BL, MgCl2 (50 mmol/ L) 2 5 HL, 32 Jukes. Cantor
dNTP (1 mmol/ L)4 BL, TagDNA (Sw nrDNA ITS
nit/ HL) Q 2 ML, DNA 2 UL, Jukes Cantor
50 UL. PCR :95 C 5 min, 2 CCMP1517
94 C 1min,55 C 1min, 72 C 2 min, 30 s 0 002. CCMP1517
72 C5min, PERKIN ELMER 9600 PCR P ’
) 0 231.
224 185 PCR
2 nrDNA ITS Jukes- Cantor
: 16S1IN ( ), TCCTGCCAG-
TAGTCATATGC ;1652N( ), TGATCC TTCYG- L S N
P. donghaiense
CAGGTTCAC(15). PCR 1651N ( P. dentgatum CCMPI517 0 002
10 Bmol/ dm%) 1 UL, 16 S2N ( 10 Pmol/ P. minimum 0 087 0 089
dm3) 1 1«11’ 10 x PCR 5 l-lL’ MgClZ (50 mmol/ P. micans Q 229 Q 231 Q 229
P. triestinum 0270 0273 0267 0286

em’ )2 5 BL, ANTP (1 mmol/ dm’) 4 UL, TagD-
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nrDNA 18S P. emarginatum
Jukes- Cantor s Q 116, CCMP
3, CCMP1517 P. minimum , Q 002.
Q 000, P. arenarium
3 nrDNA 18S Jukes- Cantor
1 2 3 4 5 6 7 8 9
P. donghaiense
P dentatum CCMP1517 Q 000
P minimum Q 002 Q0 002
P. mexicanum Q 013 0 013 0 013
P p anamensis 0 058 0 058 Q0 057 Q0 051
P emar ginatum Q 077 a 077 Q0 076 Q0 066 0 104
P. concavum Q 054 0 054 0 054 Q 052 0 079 Q 092
P. arenarium Q 092 0 092 0 091 0 088 Q 107 Q116 Q 079
P lima Q 093 0 093 0 092 0 088 0 108 Q115 Q0 080 0 001
P . maculosum Q 088 0 088 0 087 0 084 0 106 Q111 Q 080 0 015 Q 016
33 4
nrDNA ITS UPGMA
C b, 1 . CG- 1
MP1517 , 100% ,
.. 6,18
P. mintimum to- 18l
, Schiller
100 Pdonghaiense
100 Pdentatun CCMP 1517 ,
Pminimum
Pmicans )
P triestinum -
1 ( Prorocentrum dong-
0.02 .
haiense Lu) ,
2
1 nrDNA ITS UPGMA [19]
(CCMP) (CCMP1517)
rDNA 18S UPGM A
o
(2, 2 CCMP
" 100% .
97, Pdonghaiense .
100 Pdentatun CCMP 1517
100 Pminimum nrDNA , nrDNA ITS
64 P.mesicanum
99 P.concavum
P.panamensis
Pemarginatum ’ 5
Pmaculosum
100 P.arenarium ) ITS
100" Plima 14% , ,
—
0.01 [ 10]
R , 18S
2 nrDNA 18S UPGM A ’

, CCMP
ITS )
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1700 18S 4 7 , I “ 7
nrDNA ITS Stein F 1883 ?  Dodge'™ (
, CCMP 4 K-L) Steidinger "
Q 002, 0. 089 ~ ;(2) 1 “ 7
0286, nrDNA 18S « 7 «“
, CCMP 7, 16~ 22 Um,
0. 000, Q 002~ Q 116. ;(3)Dodge
CCMP , “ () )
P. minimum R ”, 4K ; (4)
) CCMP 1, 14,
P. minimum 100% “ 7,6 ;0 ¢
, , 7 “ 50~ 60 Hkm”, ,
s 17. 5~ 18 75 Hm, Dodge ,
10~ 12. 5 Bm, CCMP “ 36~ 60 Hm, 15~ 20 Bm”,  Steidinger
13 75~ 18. 75 Um, 7 5~ 125 Um, , «
, CCMP , 7
Stein
, Stein F 1883 ,nrDNA ITS 18S
,nrDNA 18S ,
CCMP1517 CCM P1517 ITS
, 0. 002, 18S 0. 000,
) s P. minimum ITS 0. 087,
CCMP1517 20! 18S Q 002,
, : CCMP1517 ,nrtDNA ITS ,
s (1) ,
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Molecular identification on Prorocentrum donghaiense

LUO L-i—mingl , HU Hong—junl, LI Ye—guangl, QI Yuzao,
LUSong—huiz, GENG Yahong', DENG Guang'

(1. Wuhan I nstitute of Botany / Wuhan Botanic Garden, Chinese A cademy of Sciences, Wuhan 430074, China; 2. Institute of
H ydrobiology, Jinan University, Guangzhou 520632, China)

Abstract: Prorocentrum dong haiense and P. dentatum from CCMP were re-identified by two molecular
makers —rDN A ITS and 18S sequences. The sequences of these two species are very similar. The results
show that the nrDNA ITS nucleotide divergence between P. dong hatense and P. dentatum CCMP is only
( 002 and 18S nucleotide divergence is O 000. According to the molecular data, P. donghaiense and P.
dentatum CCMP are a similar species. Other three ntDNA ITS sequences and eight 18S sequences of Pro-
rocentrum were obtained from the Genbank. These sequences were analyzed and the phylogenetic trees
were constructed by computer programme ( Clustal X and Mega). T he results show that an ntrDNA IT'S re-
gion is a more suitable molecular maker to identifying interspecies of Prorocentrum and 18S sequence is too
conservative.
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