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B, ZJE R R WA L R AL 48 FL AN i 35 57
W BT R RN . RN iR
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pus CellSens# A/ _F3REVEMEGAE B . T E W ELRFIE
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B0 VA WSRO AR K I A B, I AR LR
DNA". FIF 51 D1R-F RID3B-R" ™ 134 2
AR K3V 3 4 5 3£ [K] (Large subunit ribosomal encod-
ing gene, LSU)ID1—D3X /741, PCRI=#i%&4: I
HESLAEAE IR PR A 7 AT SHA AT 7

MNCBIF #5558 P Fh S H 2000 & 1)
LSU ntDNAFAI{E B . 275 LA SCHR[18], i85
B WNEEE Lampriscus kittonii~ HEIR P 558 Bellero-

chea malleus “F1§HF i Eunotogramma laevis
A U B Ditylum brightwellii JRAT 2 ¥ Litho-
desmium undulatum H5NERE . 12 FIBioEdit3x £ it
AT BB et AR S 55 1AM IR P T B 24
15807 3T MrModeltest 2.3 115, 8 1 5 3E
BRI A 28 N GTR+1+G ([AC=1.0449], [AG=
3.4071], [AT=1.7247], [CG]=0.4855, [CT]=5.9824,
[GT]=1.0000, gamma shape=0.5318, nucleotide fre-
quencies: A=0.2099, C=0.2194, G=0.3136, T=
0.2574), FiMrBayes 3.2" "'k 2 U1 i 74 2 % (Baye-
sian Inference, BI).

2 #£R

21 FEEFHk

PR UGB Thalassiosira anguste-lineata
(Schmidt) Fryxell & Hasle(Ffix I —1I)

Fryxell & Hasle 1977, p. 73, figs 22—34; Hop-
penrath et al. 2007, p. 274, figs 6—7.
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510 pm M 3—44~ . (HRZFRGSFFR A5
(B IT-14 2), AT WA 24N 54 SCHF R BB AR AR (1A

R1 AEIWMBINEKRER

Tab. 1 The information of established monoclonal strains in this study

¥ & Strain code 4 Taxon 43 5 1l s Isolation location KAf T [A]Sampling data
MC369 T. minicosmica i /N Wenzhou May 2015
MC372 T. minicosmica i )t Wenzhou May 2015
MC544 T. minicosmica # & Qingdao Sep. 2015
MC1529 T. minicosmica F#sHong Kong Dec. 2015
MC1530 T. minicosmica é‘]%Hong Kong Dec. 2015
MC1557 T. anguste-lineata R 7 South Yellow Sea Jul. 2016
MC1562 T. anguste-lineata R ¥ South Yellow Sea Jul. 2016
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M5 Thalassiosira minicosmica Lee &
Park(FEpRIIT—IV)

Park & Lee 2015, p. 164, figs 1—33.
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*BPP>0.90
AB430629 L. kittonii

DQS512392 Be. malleus
AB430628 E. laevis

— DQ512394 Di. brightwellii
* DQ512393 Li. undulatum

DQ512397 La. annulata
= 0 57| *I— DQ512395 Po. glacialis
DQ512396 Po. pseudodenticulata

KC284704 R. cardiophora
— DQS512413 T. gessneri
N DQ512424 T. guillardii
* _EKT347147 T. weissflogiopsis
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0851 = DQ512399 C. striata
* DQ512401 C. strlorum
x DQ512407 C. atomus
DQ512398 C. cryptics
DQ512429 T. pseudonana
DQ512450 Sk. japonicum
DQ512445 Sk. grethae
0.51 DQ512447 Sk. pseudocostatum
DQ512434 T. mediterranea
] MC1562
MC1557
DQ512414 T. anguste-lineata
—— DQS512415 T. nodulolineata

— HM991686 T. tenera
—— GQ219686 PL. sol

r— DQ512437 T. minuscula
—— HM991677 T. lundiana
* HM991676 T. eccentrica
b GII)QS 12435 T. punctigera
666 DQ512432 T tumida
x| = DQS512433 T. gravida
* DQ512419 Sh. oestrupii var. venrickae
4 [ DQ512441 Sh. ritscheri
L DQ512423 T. antarctica
MC369
MC372
ST MC544 T. minicosmica
MC1529
MC1530
HM991673 T. allenii
DQ512422 T. aestivalis
DQ512442 De. pumila
HMO991675 T. curviseriata
DQS512425 T. minima
DQS512436 T. nordenskioeldii
DQ512421 M. trioculatus
HM991678 T. mala
061()Q995464 T. hispida
DQS512416 T. angulata
HM991674 T. concaviuscula
DQS512444 Ba. bathyomphala

1 FETRORE AR I AED1—D3 X [ 31 by 1) DL ie}-37 2R e
Fig. 1 Molecular phylogenetic tree from Bayesian analysis inferred from sequences of D1—D3 region of LSU rRNA

HA B AYEE N INSGEIE(L.), F )8 (Be.), HrEIR(E.), WREE(DI.), Fi2E (L), K RER(La.), ZILEE(Po.), P 1EE)R
(R, WHEBEIR(T.), NNBIR(C.), B2 BEIR(SK.), BERBER(PL), ZhEF BEJR (Sh.), FLREEIE (De.), /NLBEIR(M.), FTHES IR (Ba.);* 3R B
5{5>0.90

Generic abbreviations are: Lampriscus (L.), Bellerochea (Be.), Eunotogramma (E.), Ditylum (Di.), Lithodesmium (Li.), Lauderia (La.),
Porosira (Po.), Roundia (R.), Thalassiosira (T.), Cyclotella (C.), Skeletonema (Sk.), Planktoniella (Pl.), Shionodiscus (Sh.), Detonula (De.),
Minidiscus (M.), Bacterosira (Ba.). * indicating supporting value>0.90
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THE MORPHOLOGICAL AND PHYLOGENETIC STUDIES ON TWO NEWLY
RECORDED THALASSIOSIRA SPECIES FROM CHINA

GUO Ya-Qiong and LI Yang

(Guangzhou Key Laboratory of Subtropical Biodiversity and Biomonitoring, College of Life Science, South China Normal
University, Guangzhou 510631, China)

Abstract: To investigate the species diversity of Thalassiosira in China and provide molecular data for further phylo-
genetic studies, monoclonal strains have been isolated and established from some representative sites in Chinese coast.
The morphology was studied using light and electron microscopy, and the hypervariable D1-D3 region of the nuclear
large subunit ribosomal RNA-encoding gene region (LSU rRNA gene) was amplified and sequenced. Two newly recor-
ded Thalassiosira species (7. anguste-lineata (Schmidt) Fryxell & Hasle and 7. minicosmica Lee & Park) for China
were reported based on the combination of morphology and molecular data. Their detailed morphology were described
and compared with allied taxa. The results of molecular phylogenetic tree based on sequences data of D1—D3 region of
LSU rRNA indicated that neither 7. anguste-lineata nor T. minicosmica were clustered with T. nordenskioeldii, the type
species of the genus Thalassiosira, suggesting great genetic difference is present among Thalassiosira taxa, and that the
present morphology-based genus Thalassiosira is not a natural group because it is separated by some other allied genus,
such as Skeletonema, Cyclotella, Planktoniella. These results revealed that the present reported Thalassiosira species
should be paraphyletic group and will be gradually revised into multiple independent genera in future phylogenetic
study. However, it is difficult to carry out specific taxonomic revisions because of limited molecular data that is an im-
portant constraint for the advancement of related researches.

Key words: Thalassiosira anguste-lineata; Thalassiosira minicosmica; Newly record; Thalassiosira; Morphology;
Phylogenetics

FlpR 1
Plate [
1—3 BRLRRUAE BE(LM); 1—2. SRR EHAMC1557); 3. 52 EW(MC1562); F7JR: 200 pm (1), 10 pm (2—3)
1—3 T. anguste—lineata (LM); 1—2. Chains in girdle views (MC1557); 3. valve view (MC1562). Scale bars: 200 um (1), 10 um (2—3)
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Plate II
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7), 1 pm (5—6)
1—7 T. anguste-lineata (SEM). 1. Whole external valve (MC1562); 2. Whole internal valve (MC1557); 3—4. Fultoportulae and central
areolae, 3 (MC1562), 4 (MC1557); 5—6. Marginal fultoportulae and rimoportulae (MC1557); 7. Girdle view and valve mantle (MC1557).
Fultoportula (Triangle), rimoportula (broad arrow) and central areola (narrow arrow). Scale bar: 2 um (1—4, 7), 1 um (5—6)
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1—4 BRI LM); 1—2. 3R M, 1. BEIREEAMC372), 2 . B 40 MA(MC1529); 3—4. FEEAMMC1529); #7310 um
1—4 T. minicosmica (LM). 1—2. Girdle views, 1. Chain in girdle view (MC372), 2. Individual cells (MC1529); 3—4. Valve views
(MC1529). Scale bars: 10 um
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1—S8 T. minicosmica (SEM). 1. Whole external valve (MC1529); 2—8 (MC372); 2. Girdle view and valve mantle, 3. Whole external valve,
4. Whole internal valve, 5. Central fultoportulae on external valve, 6. Central fultoportula and central areola on internal valve, 7—S8.
Marginal fultoportula and rimoportula. Fultoportula (Triangle), rimoportula (broad arrow)and central areola (narrow arrow). Scale bar: 5 pm

(1,3—4),2 um (2, 7—3), 1 pm (5—6)



