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oucsst?! 10
DHA >
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Schizochytrium

sp. FJU-512(GenBank No.AY758384) 1§ [lima-
cinum(GenBank No.AB022107)Y, S, mangroveei
(GenBank No0.DQ100293), S. aggregatum (GenBank No.
DQ023617) , S. minutum (GenBank No.AB022108)1%,

Thraustochytrium sp. FJN-10(GenBank No.

AY773276)1%
strain NRRL Y-12632(GenBank No.EU011664)
18S rDNA ,

, 18S rDNA

Saccharomyces cerevisiae

U AR
1.1 HMH
S. limacinum OUC88 8 S
OUC101 OUC109 OUC166 OUCI168
OUC169 OUC174 OUC175 OUC191 OUC192
OUC196 10 (D oucC 175
, , DHA ; OUCI168 ) )
DHA s ; OUC 101, OUC109, OUCI191,
ouC192 OuUC196 DHA
ouC88 0UC168, OUC175 ; OUC166, OUC169
OouCl174 DHA

E. coli DH 50, PCR Amplification Kit pMD-

18-T Simple Vector TaKaRa ,
DNA ; PCR
BIO-RAD PCR , PCR
12 Fik
1.2.1
(g/L) : Glucose 60, Agar powder 20,
Yeast extract 20, 1:1;
(g/L): Glucose 70, Yeast extract 20, Monosod-
ium glutamate 20, 1:1,
237C, 200 r/min, pH (6.0), 72 h
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Tab.1 Source and references of experimental strains

ouCss SR21 [8-9]
ouc101 oucCss
ouC109 oucCss
0oUC166 oucCss
0UC168 OoucCss
0UC169 oucCss
ouC174 oucCss
0ouC175 oucCss
oucC191 oucCss
0ouC192 oucCss
0UC196 oucCss
Schlz;;{l})jt;;l;m Sp- [22-23]
S. limacinum — - [24]
S. mangrovei — - NCBI
S. aggregatum — - NCBI
S. minutum — - [24]
T hr::-s;oJCI\}I?/ltglum [25]
Sacchar.on.'lyceS o o [26]
cerevisiae
122  DNA 181
(Lysis ) DNA
2~3d , 10 mL CTAB

(0.1 mol/L Tris-Cl pH 8.0, 0.02 mol/L EDTA,
0.5 mol/L NaCl, 1.5%SDS), , 60C
30~60 min, / , , TE
, RNaseA  RNA, -20°C
1.2.3 18S rDNA
TaKaRa PCR Amplification Kit,

PCR, 18SF: 5'"CCAACCTGGTT-
GATCCTGCCAGTA 3’ 18SR: 5’CCTTGTTACGAC-
TTCACCTTCCTCT 37, 1 94°C 5
min; 94°C 30s,52°C 30s,72°C 2 min, 30

; 72°C 10 min, 4°C PCR
DNA ,
TaKaRa pMDI18-T Simple
Vector E coli DH 5a
, M13 ,
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1.2.4
s NCBI Blast
MEGA4.0
GenBank
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1000
1.3 A3
R Genbank
5 18SrDNA , Schizo-

chytrium sp. FJU-512(GenBank No.AY758384) [#*2 g,

limacinum(GenBank No.AB022107)?* S. mangrovei
(GenBank No0.DQ100293), S. aggregatum (GenBank
No.DQ023617), S. minutum (GenBank No.AB022108) **,

Thraustochytrium sp.
FIN-10(GenBank No.AY773276)1

Saccharomyces cerevisiae strain NRRL Y-12632(Gen-
Bank No.EU011664)  18S rDNA

1

2 EHER
2.1 18S rDNA £ B PCR ¥ 3¢
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(EB ) : 1
, 1 750bp
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1882
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Fig. 1 Electrophoresis patterns of 18S rDNA

M:A-EcoT14 1 digest;1:S. limacinum OUCS8;2:S. limacinum
OUC101; 3:S. imacinum OUCI109; 4:S. limacinum OUC166; 5:S.
limacinum OUC168; 6:S. Ilimacinum OUCI169; 7:S. limacinum
OUC174; 8:S. limacinum OUC175; 9:S. limacinum OUC191; 10:S.
limacinum OUC192; 11:S. limacinum OUC196

2.2 18S rDNA & B 5 5] 547

DNAMAN 11

18S rDNA , 1 751bp 1 758bp,

GenBank GenBank 2

Blast , Schizochytrium sp.
FJU-512(GenBank No.AY758384, s

)22 , 98%~99%; S. lima-

cinum(GenBank No. AB022107)!*¥ 96% ;

S. mangrovei(GenBank No.DQ100293) S. minu-

tum(GenBank No.AB022108) 1**! 93%  86%

; S. aggregatum (GenBank No.DQ023617)
82%~85% ;
FIN-10(GenBank No.AY 773276, R

Thraustochytrium sp.

)i 91% ; Saccharomyces cere-
visiae strain NRRL Y-12632(GenBank No. EU011664,
, , )12¢] 81%~84%

, 2
S. limacinum OUC88 11 18S rDNA
Genbank Schizochytrium sp.

FJU-512 S. limacinum(GenBank No.AB022107)%" . ma-
ngrovei(GenBank No.DQ100293) S. aggregatum (GenBank
No.DQ023617) 8. minutum (GenBank No. AB022108) %)

Thraustochytrium sp. FIN-10  Saccharomyces cere-

visiae strain NRRL Y-12632  18S rDNA
, MEGA4.0 ,
3
3 11 18S rDNA
Schizochytrium sp. FJU-512 0.001~0.010

0.019~0.026; S.
0.046~0.052;
0.239~0.241;
0.212~0.216; Thraustochytrium sp. FIN-10
0.072~0.077, Saccharomyces cerevisiae strain
NRRL Y-12632 0.265~0.272
11 ,
OUC174 OUC192 OUC101 OUCI196
0.007, OUC166 0.008,
0.010, OUC109 OUCI191
0.012, OUC169 OUC175

23 ST ERARGME
s Saccharom-
yces cerevisiae strain NRRL Y-12632
NJ  (Kimura 2-parameter)
NJ ,  2),“Bootstrap” 1000
1 000

; S. limacinum

mangrovei S. aggregatum

S. minutum

OUC88

OuUC168

0.013
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®2 11 HKRRETEAY 18S rDNA FFI4KE, GenBank S LUK B IR 14 LR
Tab.2 The length, GenBank No. and Max. identity of 18S rDNA gene from S ./imacinum

(bp)

GenBank

(%)

Saccharo-

myces
sp. FJU-
512(AY
758384)

S.limacinum

S.mangr-
ovei

(AB022107) (DQ1002

93)

S.aggreg-

atum
(DQ023617) (AB022108)

S.minutum

Thraustochy-
trium sp.
FIN-10
(AY773276)

Saccharomy-
ces cerevisiae

(EU011664)

OouUCss8
oucCl101
oucC109
OUC166
OUC168
OuUC169
OouUC174
OUC175
OUC191
OouUC192
OUC196

1758
1751
1757
1756
1758
1756
1757
1756
1755
1757
1757

HMO042904
HMO042905
HMO042906
HMO042907
HM042908
HMO042909
HMO042910
HMO042911
HMO042912
HMO042913
HM042914

99
99
98
99
98
98
99
98
98
99
99

96
96
96
96
96
96
96
96
96
96
96

93
93
93
93
93
93
93
93
93
93
93

82
84
82
82
82
85
82
85
82
82
82

86
86
86
86
86
86
86
86
86
86
86

91
91
91
91
91
91
91
91
91
91
91

84
82
84
81
82
82
81
82
84
84
84

&3 18SrDNAEREMHE (ETHAMNEEES, A LANRER)
Tab.3 Genetic distance (lower-left) and SE (upper-right) of 18S rDNA using Kimura-2-parameter

1

2

3 4

5

6

7

8

9 10

11

12 13

14

15 16

17

18

1

2 0.002
3 0.007
4 0.007
5 0.007
6 0.012
7 0.009
8 0.009
9 0.009
10 0.009
11 0.008
12 0.008
13 0.021
14 0.050
15 0.076
16 0.240
17 0.214
18 0.267

0.001

0.006
0.005
0.007
0.012
0.008
0.008
0.008
0.007
0.007
0.007
0.019
0.048
0.075
0.241
0.213
0.267

0.002 0.002
0.002 0.002
0.002
0.004
0.006 0.006
0.013 0.013
0.010 0.010
0.010 0.010
0.010 0.010
0.010 0.008
0.010 0.007
0.010 0.007
0.022 0.020
0.050 0.046
0.076 0.077
0.241 0.241
0.216 0.215
0.271 0.272

0.002
0.002
0.002
0.002

0.010
0.008
0.008
0.008
0.010
0.009
0.009
0.020
0.048
0.074
0.241
0.215
0.271

0.002
0.002
0.002
0.002
0.002

0.005
0.007
0.007
0.008
0.007
0.007
0.026
0.052
0.076
0.244
0.216
0.270

0.002
0.002
0.002
0.002
0.002
0.002

0.001
0.004
0.004
0.004
0.004
0.023
0.050
0.073
0.240
0.212
0.266

0.002
0.002
0.002
0.002
0.002
0.002
0.001

0.005
0.004
0.004
0.004
0.023
0.052
0.073
0.240
0.213
0.266

0.002 0.002
0.002 0.002
0.002 0.002
0.002 0.002
0.002 0.002
0.002 0.002
0.002 0.002
0.002 0.002
0.002
0.005
0.003 0.001
0.003 0.001
0.023 0.022
0.051 0.049
0.072 0.073
0.241 0.240
0.212 0.213
0.267 0.266

0.002
0.002
0.002
0.002
0.002
0.002
0.002
0.002
0.001
0.001

0.000
0.021
0.048
0.073
0.239
0.212
0.265

0.002 0.004
0.002 0.003
0.002 0.004
0.002 0.004
0.002 0.004
0.002 0.004
0.002 0.004
0.002 0.004
0.001 0.004
0.001 0.004
0.000 0.004
0.004
0.021
0.048 0.053
0.073 0.087
0.239 0.252
0.212 0.225
0.265 0.283

0.006
0.006
0.006
0.006
0.006
0.006
0.006
0.006
0.006
0.006
0.006
0.006
0.006

0.110
0.274
0.257
0.312

0.007 0.014
0.007 0.013
0.007 0.014
0.007 0.013
0.007 0.014
0.007 0.014
0.007 0.014
0.007 0.014
0.007 0.014
0.007 0.014
0.007 0.013
0.007 0.013
0.007 0.014
0.008 0.016
0.013
0.227
0.213 0.264
0.273 0.282

0.013
0.013
0.013
0.013
0.013
0.013
0.013
0.013
0.013
0.013
0.013
0.013
0.013
0.015
0.013
0.015

0.159

0.015
0.015
0.015
0.015
0.015
0.016
0.015
0.015
0.015
0.015
0.015
0.015
0.015
0.017
0.014
0.014
0.010

1: 8. limacinum OUC109; 2: S. limacinum OUC191; 3: S. limacinum OUC169; 4: S. limacinum OUC175;

(EU011664)
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2 ,
visiae strain NRRL Y-12632

/1

5: 8. limacinum OUC168; 6: S.
limacinum OUCS88; 7: S. sp. FJU-512(AY758384); 8: S. limacinum OUC101; 9: S. limacinum OUC196; 10: S. limacinum OUC166; 11: S.
limacinum OUC192; 12: S. limacinum OUC174;13: S. limacinum(AB022107);14: S. mangrovei(DQ100293);15: Thraustochytrium sp.
FIN-10(AY773276); 16: S. aggregatum(DQ023617); 17: S. minutum(AB022108); 18: Saccharomyces cerevisiae strain NRRL Y-12632

Saccharomyces cere-
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S.0UC101
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S.0UC196
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84— Smangrovei(DQ100293)

T.sp FIN-10(AY773276)
S.aggregatum(DQ023617)
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100L— Saccharomyces cerevisiae strain NRRL Y-12632(EU011664)

( )

Molecular phylogenetic tree of 18S rDNA (Neighbor-Joining tree)

DNA

63468':
91
—
83
100 77
58—|:
70
100 —|:S.OUC109
5] 96 S.0UC191
2 18SrDNA
Fig.2
, S. minutum  Saccharomyces cerevisiae
, S. limacinum S. mangrovei S.
limacinum OUCS88 10
100% oucCss
OUC174 O0OUC192 O0OUCI101 O0UC196 OUCI166;
OUC109 OuUC191 O0UC169 O0OUCl175 OuCl168
OUC101  Schizochytrium sp. FIU-512
[23] Schizochytrium  sp.
FJU-512 . limacinum 98 % s

S. limacinum

>

Schizochytrium sp. FJU-512 S. limacinum 11
Schizochytrium sp. FJU-512 R
S. limacinum R S. mangrovei R

S. aggregatum  S. minutum

3 o5tk

(1) 11
18SrDNA , 1751bp  1758bp
GenBank GenBank
18S rDNA ,
18S rDNA
(2) ;

, S. limacinum OUC88  Schizochy-
trium limacinum SR21 , 10
OuUCs8s8 ,
( , DHA
)
18S rDNA ,
S. limacinum OUCS88 ,
10 ,
18S rDNA , 0.000
0.013, S.  limacinum
0.019~0.026 OouUCs8s8 OUC174 0UC192
OoucCl101 0OUC196 0.007, OuUC166
0.008, 91% ;
ouc88 0uUC109 0OUC191 0.012,
OuUCl169 OUCI175 0.013, OUCI168
75

Marine Sciences / Vol. 38, No. 1 /2014



R RE REPORTS

0.010, 5
OUC174 OUC192 0.000,
; OUC101  Schizochytrium sp FJU-512
0.002,
, 11 18S rDNA
S. limacinum 0.019~0.026, S.
mangrovei 0.046~0.052, S. lima-
cinum S. mangrove 0.053; S. aggre-
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0.252; S. minutum 0.212~0.216,
0.225 , 11
S. limacinum ,
96%:; S. aggregatum S. minutum
GenBank S. aggregatum 18S
rDNA 100 , 11

S. aggregatum 0.244,

82%~85%
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0.159, Saccharomyces cerevisiae
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16S rDNA ,
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Cloning and analysis of 18S rDNA gene from Schizochytrium
limacinum OUCS88 and 10 derived strains

LI Qing', ZANG Xiao-nan', ZHANG Xue-cheng', SONG Xiao-jin?, YANG Qing®

(1. College of Marine Life Sciences, Ocean University of China, Qingdao 266003, China; 2. Qingdao Institute of
Biomass Energy and Bioprocess Technology, Chinese Academy of Sciences, Qingdao 266101, China; 3. Qingdao
University of Science and Technology, Qingdao 266042, China)

Received: Oct.,16,2012
Key words: Schizochytrium limacinum OUCS88; 18S rDNA; gene cloning; sequence analysis; phylogenetic

Abstract: 18S rDNA genes with length between 1751bp and 1758bp (GenBank : HM042904-HM042914) were
cloned from Schizochytrium limacinum OUCS88 and its 10 derived strains by PCR. By sequencing and blasting with
other 18S rDNA genes of Schizochytrium from GenBank database, the genetic distances of S. limacinum OUCS88
and its derived strains were between zero and 0.013, and their identity was between 98% and 99% with Schizochy-
trium sp FJU-512 (GenBank No.AY758384), 96% with S. limacinum (GenBank No. AB022107) and 93% with S.
mangrovei (GenBank No.DQ100293), respectively. By sequence analysis and the phylogenetic tree built up by
MEGAA4.0, the results showed that slight variation in mutation was less than in different species. These have pro-
vided molecular biology data for this important economic marine fungi. Furthmore, the results showed that the
18S rDNA sequence was not only an important sign in molecular classification, but also can be used to analyze

slight genetic variation caused by mutation.

(R S48 RIFH)
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