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a. a group of living cells; b. a single cell, showing the cell shape and
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2.1.2 HH200907-1

15 30 pm,
13 25um( 2a)

( 2b)

( 20
2.1.3  HH200907-2

>

sp. S. microadriaticum S. californium Dinophyceae

sp. CCMP421( (221 ,

100% ITS ( 5

, Mbcce-Gym-1 Symbiodinium
sp. S. microadriaticum S. californium
Gymnodinium sp. , 100%

, Genbank Gymnodinium
sp- R

Genbank

E}

, Mbcce-Gym-1

Symbiodinium sp.

Marine Sciences / Vol. 36, No. 10 /2012 15



B3RS REPOATS

& <
@
..%O_

&

30pm

L

2 HH200907-1
Fig. 2 Morphological features of strain HH200907-1
;b. ;c.

a. a group of living cells; b. scanning electromircroscopic picture of a single cell, showing the cell shape and the obvious cingulum; c. different
cyst types
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Fig. 3 Morphological features of strain HH200907-2
; b. 5 C.

a. a group of cells; b. a single cell, showing the cell shape and nucleus; c. algal cells without membrane, showing the obvious chloroplasts
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50 |: Karlodinium micrum (EF492490)
99 Gymnodinium beii (U37406)
Alexandrium tamarense (AY 883004)

0.01

4 18S rDNA (NJ) ( 1000 bootstrap ), Alexandrium tamarense

Fig. 4 The neighbor-joining tree of 18S rDNA sequence. Bootstrap values (%) of 1000 replicates are given adjacent to each
node. Alexandrium tamarense is used as outgroup
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Alexandrium tamarense (FJ042685)

0.10

5 ITS (NJ) ( 1000 bootstrap ),  Alexandrium tamarense

Fig. 5 The neighbor-joining tree of ITS sequence. Bootstrap values (%) of 1000 replicates are given adjacent to each node.
Alexandrium tamarense is used as outgroup
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Fig. 6 The neighbor-joining tree of 18S rDNA sequence. Bootstrap values (%) of 1000 replicates are given adjacent to each
node. Alexandrium tamarense is used as outgroup

Marine Sciences / Vol. 36, No. 10 /2012 17



B3RS REPOATS

Scrippsiella trochoidea (EF584458)
83 Scrippsiella trochoidea (EF584457)
Scrippsieila trochoidea (EF584454)
Scrippsiella trochoidea (EU325956)
981" Scrippsiella trochoidea (EF584456)
HH200907-1

‘{ Scrippsiella trochoidea (EU325958)
s Scrippsiella trochoidea (EU370962)
~ Scrippsiella trochoidea (AF527101)

75

55

28

100™ calciodineltum levantinum (AY676146)

FL Calciodinellum aff. levantinum (AY499532)

Scrippsiella trochoidea (HQ845330)
89 Scrippsiella trochoidea (HQ729496)
Scrippsiella trifida (HQ729484)

Scrippsiella sweeneyae (AY499528)
51 Duboscquodinium collinii (HM483398)
Alexandrium tamarense (F1042685)

[
0.10
7 ITS (NJ) ( 1000 bootstrap ), Alexandrium tamarense

Fig. 7 The neighbor-joining tree of ITS sequence. Bootstrap values (%) of 1000 replicates are given adjacent to each node.
Alexandrium tamarense is used as outgroup
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— Heterosigma akashiwo (DQ191681)

Heterosigma akashiwo (AB183667)
100 | HH200907-2

Heterosigma akashiwo (AB183666)
Heterosigma akashiwo (AB001287)

100 Heterosigma akashiwo (AY788934)

Heterosigma akashiwo (AY788933)

Heterosigma akashiwo (AB183609)
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Chattonella minima (AB286928)
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51 Merotricha bacillata (AB512124)

Fibrocapsa japonica (AY788931)
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8 18S rDNA (NJ) ( 1000 bootstrap ), Fibrocapsa japonica

Fig. 8 The neighbor-joining tree of 18S rDNA sequence. Bootstrap values (%) of 1000 replicates are given adjacent to each
node. Fibrocapsa japonica is used as outgroup
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Chattonella minima (AB286928)
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99
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Fig. 9 The neighbor-joining tree of ITS sequence. Bootstrap values (%) of 1000 replicates are given adjacent to each node.
Fibrocapsa japonica is used as outgroup
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Fig. 11 Increases of algal biomass of Symbiodinium sp. as determined by A values at different temperatures (a), under different
light intensities (b), in different photoperiods (¢), in mediums with varied salinities (d), nitrogen (e¢) and phosphorus (f)
levels. Vertical bars represent standard deviations.
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Fig. 12 Increases of algal biomass of Scrippsiella trochoidea as determined by A values at different temperatures (a), under
different light intensities (b), in different photoperiods (c), in mediums with varied salinities (d), nitrogen (e) and
phosphorus (f) levels. Vertical bars represent standard deviations

2.3.4 ( 13c); , 15 36
: ( 13d);
22°C, (15°C) (28°C) (  13a); , , IN( 882
(1 500 Ix) |, , umol/L) , (  13e);
4 000 Ix ( 13b); , P/2(18.1 pmol/L)
, (13

Marine Sciences / Vol. 36, No. 10 /2012 21



035/ a
0.30 |
+-15C
0.25
B-19C
0.20
22°C
< 0.15 e
0.10 - 25C
0.05 28
0 J
12
Hegrutay/d
—4-12L: 12D
- 8L : 16D
-4 16L : 8D
12
Begrmta)/d
040 ¢
035+ . 0N
0.30 |
& N2
025 +
gD.ZO 3 4 IN
~
0.15 .
0.10 +
0.05 8- 3N
0 .
14
et al/d
13 (a) (b)

:

(©)

0.40

41500 Ix

-H-4000 Ix

—&— 6500 Ix

-4 100001x

B el /d

10

15

4+ 1
&+ 15
-4 20
& 25
£ 31
£ 36

1 ]

[ f

6 8

i FEmtiE]/d

10

12 14

~4- 0P
- pp
-4 1P
- 2P
8-3p

et E]/d

(e)

®
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Abstract: Identification of marine microalgae using a combination of both morphology and molecular sequences
has been more and more recognized to be the future direction. The prerequisite to do so is to establish pure cell
culture and to obtain first-hand information of proper culture conditions including all the environmental parameters.
In this investigation, we present our data on classifying three isolates from the coastal water through both molecular
and morphological analyses. Analyses of the 18S ribosomal RNA gene (18S rDNA) and internal transcribed spacer
(ITS) sequences showed that they are Symbiodinium sp., Scrippsiella trochoidea and Heterosigma akashiwo. To
understand their growth characteristics, different culture conditions’ effects on growth were monitored, using Aggp as
an estimation of biomass. The results showed that Symbiodinium sp., S. trochoidea and H. akashiwo all gave the
best growth performance at 22°C, reaching 9.28x10°, 7.9x10* and 4.75x10° cells/mL respectively in batch cultures.
Both elevated irradiance and longer photoperiods benefited the growth. However, S. trochoidea entered recession
phase earlier under higher irradiance level. All three species were shown to be able to tolerate a wide range of sa-

linities (15 to 36). Concentrations of 882 umol/L of NO; and 36.2 pmol/L of POi_ in the medium were proved
to be sufficient for fast accumulation of algal biomass.
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