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1.1
2009 10
981 ,
Provasoli (2 23,
2000 Ix, 12L:12D. Zobell2216E
[13]'
1.2
1.2.1
3 — K
50 mL ,
50 100 200 400 pg'mL™.
, 4~5
, 3d 200 uL
Zobell2216E , 23
12.2
, 200 puL
, 23
123 DNA
20 pL , 5 min
, 8 000 r-min’’ 8 min,
, PCR .
1.2.4 16S rRNA PCR
16S rRNA PCR
[3], 27F: 5-AGAGTTTGATCCTGGCTC
AG-3', 1492R: 5-GGTTACCTTGTTACG
ACTT-3'. PCR (20 uL) 10xPCR Buffer
2 uL, MgCl, (25 mmol) 1.6 uL, dNTP (25 mmol) 1.6
pl, Taq  (5U-uL™)0.2 L, 27F  1492R (10
pumol-L™")  0.8puL, ddH,09pL, DNA 5

ng-pL'l) 4.0 uL. PCR 1 94 5 min,
94 I min 55 I min 72
1.5 min 35 , 72
10 min. PCR 1% ,
1.2.5 16S rRNA
PCR ( )
, NCBI BLAST
1.2.6 DNA
10min, 1.2.3
DNA
1.2.7 ITS PCR
ITS [71,
ITS1: 5-TCCGTAGGTGAACCTGCGG-
3 ITS4: 5-TCCTCCGCTTATTGATAT
GC-3'. PCR 16S rRNA
1.2.8 ITS
ITS
1.2.5 BLAST ,
MEGAS.10
, (Maximum Likelihood,
ML)
2
2.1
2.1.1
, 3d
,48h .
) * , 50 pgmL! A
, 20%,
100 200 400pgmL'
, 80%



100 pg'mL™" 100 pg'mL™"!
, 50 ug-mL'1 )
., 50pg'mL’
, , 2.2
2.2.1
3 , &S 2 1
) 1 mm; 2
. , I ( : ,
100ug-mL'1) ( 100 200ug~mL‘l) 2~3 mm, ;3
. 1~2 mm; 4
2.1.2 1 mm;
> 5
100 pg'mL™" +100 ug'mL™"
( 1(b)). 100pug'mL" +200 pg-mL"'
( 1(c)). ( 1@)
( 1) (o).
—_— (50 ug-mL’l)
3 (1) 1
(50 pg-mL™")
4 5
, 2 1 2
222
5 5
16S rRNA 1300 bp,
ITS 756 bp.
NCBI Blast . s
1 R. mobilis
R. pelagia ,  R.mobilis F2368 (HQ338132)
G494  (HQ338128) 99%, E

0; R. pelagia NBRC (NR114024)
99%, E 0. R. mobilis  R. pelagia
, NBRC 102038T NBRC

101030T 16STRNA  (1425bp)
[6]
. 1

B

R. mobilis  R. pelagia.
1 Ruegeria o-
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, 04 R. mobilis
R. pelagia (],
2 Alteromonas sp. S89 (JN654450)
, 100%; Alteromonas sp. KU27F1
(AB636144)  AKAO07-1 (AB571941),
Aestuariibacter sp. PX-1(JF309276)
99%. , 2
v-
i [16-17]
3 Maribacter sp.(AB526333) MOLA
57 (AM990832) 99% (1374/1375).
Maribacter
i [18-19]' ’
4 Fluviimonas sp. (KF385493)
99%,1 gap,E 0; 2 Bacteroidetes
bacterium SEMA4C PAORIC-11 (DQ357760
KP030834) 99%(1347/1363) 98%
(1340/1363), 16 6 gap. , 4
Fluviimonas . Fluviimonas
[20]' 7 ’
5 (21 Urocystales sp. TR-2014
(KF176556) 99%(744/754), 1  gap, E
0; Fereydounia khargensis IBRC-M 30116
(KJ490642) IBRC-M 30112 (KJ490645)
99%(731/741)  99%(718/728),0  gap,
E 0. 3 96% ,
42%.
42% 10 Z1
3. 3 ,Z1
Urocystales sp.  Fereydounia khargensis ,

bootstrap 100%. Urocystales sp.
Fereydounia khargensis
, unclassified
Urocystidales Fereydouniaceae
Z1 , MEGA 5.10

Kimura 11

, Z1 Urocystales
0.009, 2

KJ490645)

¢ D
sp.(KF176556)
Fereydounia khargensis (KJ490642

0.011.  Urocystalessp. 2  Fereydounia
khargensis 0.005, 3
Z1 Urocystales  Fereydounia

87r1 Vankya heufleri(EF667965)
74 Vankya ornithogali (EF635910)
48 Urocystis eranthidis (IN367299)
3= Urocystis trillii (HQ239361)
9 Urocystis colchici (DQ875355)
Urocystis fischeri (KF668284)
Flamingomyces ruppiae (EF635909)
rzl
100 Urocystales sp.(KF176556)
92| Fereydounia khargensis (KJ490642)
90" Fereydounia khargensis (KJ490645)

3 11 ITS
£ 1 T 11 %EFHITS FyRTEHR RS

1 2 3 4 5 6 7 8 9 10 11

—_

0.009

0.011 0.005

0.011 0.0050.000

0.3660.3780.3770.377

0.3600.3660.3660.366 0.037
0.3690.3810.3800.3800.0260.041
0.3720.3840.3830.383 0.0050.0390.024
0.3700.3760.3760.3760.053 0.053 0.060 0.055
0.3760.3880.3880.3880.0260.033 0.0370.028 0.051

0.3910.403 0.4020.402 0.0550.0530.0610.0590.077 0.057
s 1~11 , 1z,

;2 Urocystales sp.(KF176556); 3 Fereydounia khargensis
(KJ490642); 4  Fereydounia khargensis (KJ490645); 5  Vankya
heufleri (EF667965); 6 Urocystis fischeri (KF668284); 7 Urocystis
eranthidis (JN367299); 8 Vankya ornithogali (EF635910);
9 Flamingomyces ruppiae (EF635909); 10 Urocystis trillii
(HQ239361) ; 11 Urocystis colchici (DQ875355).

O 0 N A W R~ W

—_ =
—_ O

, 5
( 2).4 Genbank
KT001465-KT001468. 1 Ruegeria
mobilis (HQ338132.1) R. pelagia (NR_114024)
99%, .2
Alteromonas sp.(JN654450.1) 100%,
(Alteromonas). 3 Maribacter
sp.(AB526333.1) 99%,  Maribacter
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R2 SHENEESER
/% Genbank
1 o- Ruegeria mobilis  Ruegeria pelagia 99 KT001465
2 v- Alteromonas sp. 100 KT001466
3 Maribacter sp. 99 KT001467
4 Fluviimonas sp. 99 KT001468
5(Z1) Urocystales sp.  Fereydounia khargensis 99
4 Fluviimonas sp. (HME9276) ,
99%,  Fluviimonas .5 (Z1) ,  Urocystales (21,
sp. (KF176556) Fereydounia khargensis (KJ490642 16S rRNA
KJ490645) 99%, Urocystales ,
Fereydounia (13] 16S rRNA
22
3 ’ [22]
3.1 16S rRNA -V3 DGGE
5 63
tel, 10
, ITS
(51 Dong ™
[10-11]’ 2 ITS ’
) * Simplicillium 98%
, 3.3
, 200 400 pg'mL , 14 a, y- 33.3%
2 57.2%, 9.5%; 19
100 pg'mL" 80% a, y- 41.9%  35.5%,
100 pg'mL™" 100 17.7%  4.8% .
pg-mL™! , Salomon !
, 13 , 16S rRNA
— ( 50 pg'mL™) a, B, - . Lakaniemi %% 16S
, 50 ug'mL" rRNA
100 pgmL" 100 pg-mL™ v- a-
, 4 , 1 2
, a, - , 3 4 ,
3.2 16S rRNA 4
, , (Ruegeria)
, (Alteromonas) Fluviimonas Maribacter .
, 2 16S rRNA

97%
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(271, 5 [6] LAI Q, YUAN J, LI F, et al. Ruegeria pelagia is a later

9994 . heterotypic synonym of Ruegeria mobilis[J]. International

1 R. mobilis R. Journal of Systematic and Evolutionary Microbiology,

. 2010, 60(8):1918-1920.
pelagia , 2
[7] 5 5 5 . Its1
’ ITS 1 Its4 J].

,  Urocystales Fereydounia khargensis
99%, Urocystales sp.  Fereydounia
(0.005).
4 1 ,

khargensis
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Aseptic treatment and isolation and identification of epiphytic bacteria from
marine red alga Gracilariopsis lemaneiformis

LIN Li—chunl, JIANG Jia—yul, HOU Sai—nanl, SUN Xuel, LU Kai—xingz*
( 1.School of Marine Sciences, Ningbo University, Ningbo 315211, China;

2.College of Science & Technology, Ningbo University, Ningbo 315211, China )

Abstract: The marine red algae Gracilariopsis lemaneiformis were treated by one or two following antibiotics
with different concentrations: ampicillin, kanamycin, chloromycetin and cycloheximide. Different bacteria and
fungi were identified by using 16S rRNA gene and ITS sequences. The main focus of the current study was the
optimal antibiotic treatment method to obtain aseptic red alga Gp. lemaneiformis. The results showed that
combination of 100 pg'mL™" ampicillin, 100 pg'mL™" chloromycetin and 50 pg'mL™" cycloheximide was suitable

for this algal aseptic treatment. Meanwhile, four strains of bacteria and one strain of fungi were isolated from the
algal culture medium. The results showed that the four strains of bacteria belonged to genus of Ruegeria,
Alteromonas, Fluviimonas, Maribacter, and one fungus was Urocystales or Fereydounia. The bacteria Ruegeria was
the dominant bacteria in the epiphytic bacteria of Gp. lemaneiformis. The study provided sterile materials for the
molecular biology research of Gp. Lemaneiformis. Furthermore, the results provide theoretical basis for the study
of the relationship between bacteria and algae, which might help algal disease treatment in the future.

Key words: Gracilariopsis lemaneiformis; epiphytic bacteria; aseptic treatment; isolation and identification



