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Abstract [ Objective] A pathogenic dinoflagellate (the Bohai-1407 isolate) was isolated from diseased Oplegnathus puncatus. To perform
molecular identification and phylogenetic analysis of the Bohai-1407 isolate. [ Method] Four pair of specific PCR primers were used to amplify
the ribosomal DNA (rDNA) fragments of the Bohai-1407 isolate. The rDNA fragments were cloned and sequenced. The sequences of cloned
rDNA fragments were assembled and then analyzed by Blast. The systematic taxonomy of the Bohai-1407 isolate was analyzed by constructed
phylogenetic trees based on the rDNA sequences of 10 dinoflagellates in family Blastodiniidae and the rDNA sequences of 19 isolates/clones in

(1. College of Fisheries and Life Science, Dalian Ocean Universi-

species Amyloodinium ocellatum. | Result] Four ribosomal DNA (rDNA) fragments of the Bohai-1407 isolate were amplified. Sequence analy-
sis showed that the sequenced rDNA operon were 6 530 bp in length. The rDNA operon was composed of 74 bp of partial external transcribed
spacer (ETS), 1 813 bp of 18S (also called small subunit, SSU) , 352 bp of internal transcribed spacers 1 (ITS1), 159 bp of 5. 8S, 698 bp
of internal transcribed spacers 2 (ITS2) and 3388 bp of 23S (also called large subunit, LSU) , followed by a 46 bp of partial non-transcribed
spacer (NTS) in the 3’ end. The sequence identity between the Baohai-1407 isolate and the Ningdel1412 strain of A. ocellatum was as high as
99.5% . Based on the SSU sequence of 10 dinoflagellates in family Blastodiniidae, a phylogenetic tree was constructed and the Bohai-1407 i-
solate clustered with isolates of A. ocellatum. Two phylogenetic trees based on the ITS1 and ITS2 sequences of 19 isolates/ clones in species A.
ocellatum were also constructed. The Bohai-1407 isolate always clustered with the Gulf of Mexico isolate FL _21 ( DQ490260. 1).
[ Conclusion] The pathogenic dinoflagellate (the Bohai-1407 isolate) isolated from diseased O. puncatus was A. ocellatum according to the
molecular identification results of rDNA. The Bohai-1407 isolate was most closely related to the Gulf of Mexico isolate FL._21 of A. ocellatum.
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Table 1 The primers for rDNA amplification of the Bohai-1407 isolate

EIRZE 5191FF1(5'—3") P B

Primer name Sequence(5' -3") Fragment size // kb

AO-SSU-F CAGACATCTTCGGAGACTTA 1.4
AO-SSU-R CGTAGGCAACTTCTTAGAGG

AO-231F GCTACCACATCTAAGGAAGG 2.7
AO0-2934R GTTCATTCGCCATTACTAAGG

AO-2874F GCATATAAGTAAGCGGAGGA 2.1
AO-4961R CAGTTCTGAGTTGGTTGTTC

AO-LSU-F GAATCAGATTGCCTGGAGAT 1.7
AO-LSU-R AAGTCTTCGCCAACCATC
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Table 2 Nine dinoflagellates in family Blastodiniidae and Bohai-1407

isolate used for constructing the SSU phylogenetic tree

Sy sl GenBank B S50k
Isolate/ clone GenBank number Reference
Cryptoperidiniopsis brodyi AF080097. 1 [9]
Pfiesteria piscicida AF077055. 1 [16]
Oodinium pouchetii isolate 23 KM879217. 1 [10]
Oodinium pouchetii isolate 58 KM879219. 1 [10]
A. ocellatum strain Mediterranean Sea DQ490256. 1 [11]
A. ocellatum isolate DC —1 AF080096. 1 [11]
A. ocellatum isolate Red Sea DQ490257. 1 [11]
A. ocellatum isolate Adriatic Sea DQ490258. 1 [11]
A. ocellatum strain Ningdel412 KU761581. 1 [17]

Bohai-1407 isolate — —
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Table 3 Eighteen isolates/clones of A. ocellatum and Bohai-1407 isolate used for constructing the ITS1 and ITS2 phylogenetic tree

Sy RR/ TERE JRGLTE =ity GenBank 5 EZ BTN
Isolate/ clone Host Geographic source GenBank number Reference
AocITSC 6-10-13 Amphiprion ocellaris EEBYAZ ST AF352362. 1 [11]
AoclITSC 3-8-11 Amphiprion ocellaris EERYAZ ST AF352361.1 [11]
AoclTSC 18 Amphiprion ocellaris EEEMZ ST AF352360. 1 [11]
AocITSC 15 Amphiprion ocellaris EEEYA ST AF352359. 1 [11]
FL_16 Sciaenops ocellatus SE[Eh 25 BLIA b IE DQ490259. 1 [11]
FL_21 Sciaenops ocellatus SE[EE 25 B IR T I DQ490260. 1 [11]
Italy_3-2 Dicentrarchus labrax BRI AS B ¥ DQ490261. 1 [11]
Italy_34 Dicentrarchus labrax BRI AE B 7 DQ490262. 1 [11]
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SRR/ el Rl & S GenBank 5% 30k
Isolate/ clone Host Geographic source GenBank number Reference
ltaly_3-7 Dicentrarchus labrax BRI A5 B 7 DQ490263. 1 [11]
Med_Sea_14 Sparus aurata A6 1) b v it DQ490264. 1 [11]
Med_Sea_2-1 Sparus aurata L5 b i DQ490265. 1 [11]
Med_Sea_24 Sparus aurata LAz 50 i v DQ490266. 1 [11]
Med_Sea_3-1 Sparus aurata LAz 50 i o v DQ490267. 1 [11]
RedSea_clone_2-1 Morone saxatilis LR i DQ490268. 1 [11]
Redsea_clone_2-5 Morone saxatilis DG e DQ490269. 1 [11]
Redsea_clone_2-6 Morone saxatilis LR i DQ490270. 1 [11]
Redsea_clone_2-7 Morone saxatilis DRERZIE = x asi DQ490271. 1 [11]
Ningdel412 Larimichthys crocea [ KU761581. 1 [17]
Bohai-1407 Oplegnathus puncatus o [ i — —
2 BREHW
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1 #iE5rE#k rDNA ) PCR 4R
Fig.1 The amplified rDNA fragments of the Bohai-1407 isolate
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Note : The letters above were names of each structure ;the numbers below were the initial nucleotide position of each structure
B2 #igs BNk rDNA SRS
Fig.2 Schematic diagram of the Bohai-1407 isolate rDNA
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Fig.3 Phylogenetic tree based on the SSU sequences of 10 dinoflagellates in family Blastodiniidae
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[ 30 2 LRI IE 73 B 200 1 A~ SR PY AR se e (FL_21) o
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Fig.4 Phylogenetic tree based on the ITS1 sequences of 19 isolates/ clones in species A. ocellatum
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Fig.5 Phylogenetic tree based on the ITS2 sequences of 19 isolates/ clones in species A. ocellatum
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