PR iRE REPOATS

& BT SR KA AR S R R

TR, B, T =, ket

[5]

(6]

51 168 rDNA

92

, 266003)

BE: A TRIERTWHE HREIE R &, A F R F RS ARRTT R, KA 5 F3ziik,
AN B AR o B AT 138 AR A . 16S tDNA £ 2] 5 Ar &, ZXmink 3 AT 15
N 32 A, b - EBEHR 64 18 M, EAFE LA TRY AL AL EFE S-EHBEANR
(3-Proteobacteria)16 #k 2 NP, e-ZH H 4 4 # 1 AN, AT E 1 (Bacteroidetes)29 &k 8 N, ARAFH 17
(Fusobacteria)25 #k 3 ANFr. & B K L, IKH B (Vibrio). Marinifilum & . RAFH B Ulyobacter). BLrk
9N /& (Desulfovibrio). # FLIKH /& (Shewanella) /24 & L &R %, b, A 26tk 8 Framid (& B @Rk
9 18.84%) 5 .40 ) 49 B R AT 89.38%~04.22%, i AE ik m AR B, RYIE HRAH
BAFZEAERBHA T REARRKNY. A4, AREREELN, FRBIAASH LG EAH LA LE
M 2216E A y-EH A RS BIERAFRS; SPG BRAERFH A5 @ LA (EH B4
62.5%), HXEH A KRS ETHAFATNFRRFAT], £+ SPG-1 BHREA T4 BAKRLTREA fextis
oty - B W H MMM E LA LY, SPG-4 32 5k s a5 5 AR 3518 R i BLA 43,

KEiE: M Ty, REH; THA®E, %4M4; 16S1DNA
PB4 ES: Q938.8 Xk ERIRED: A XEHS: 1000-3096(2015)03-0092-08
doi: 10.11759/hykx20140320002

2011 , Das U
(141 , 30 cm
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Strobel'”! ,

m, 16S rDNA ,

>

: 1 A5 %

- ( )11 BEREAAE
)
2013 3 ( 120°35'665",
36°05'186'") 15 cm
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, N,
23, , 2 h
1.2 BAEBAERENEE
1.2.1
2216E 4 SPG
0.02%
,0.01%
2%
2216E 1 g/L, 5 g/L,
FePO, 0.1 g/L, pH 7.6
SPG PIPES 6.5 g/L, NaCl 25 g/L,

0.25 g/, KC1 0.5 g/L, CaCl,-2H,0 0.14 g/L, K,HPO4-3H,0
0.14 g/L, Fe(NH.,), (SO4),-6H,0 0.002 g/L,

1 mL/L U8 1 mL/L" pH 7
SPG
: SPG-1: (20 mmol/L) ,
(0.01%), Na,SO,4 (20 mmol/L); SPG-2:
(0.1%), (0.01%); SPG-3: (5 mmol/L),
Na,SO; (20 mmol/L); SPG-4: (0.01 %),
NaNO; (10 mmol/L) SPG-2
,SPG-1  SPG-3
, SPG-4
1.2.2
Strobel!!”!
: Hp - 0,-
-121 C 10 min - 15~30 min
0, - -121 C
: ( ) >
- 121 C
10 mL (
) 50 mL , N,
121 C 20 min
1.3 REANER. 5 BALRERK
Ny,
0.1g R
N, 3,

4 16 28°C 4

(
Erlab) 100 uL
, (C-43, )
, (25 L, ) ,
N,3 4 16 28 C
30 d
; 3 ,
( )
1.4 @ & F 4 DNA #93RIKA 16S rDNA
, 28°C
2 ’ . [20]
DNA 16S rDNA (21
BSF: 5-AGAGTTTGATCCTGGCTCAG-3’;
B1510: 5°-GGTTACCTTGT TACGACTT-3")
PCR, 55 C 1.0%

) ( )

1.5 %81 16S rDNA 53| & 48t % H M4

16S rDNA
16S rDNA NCBI
EzTaxon-e BLAST S
MEGA 5.0
16S rDNA GenBank (H)
2 &R
2.1 5 EHBALER
138
BLAST , 3 15 32
(D ;
Y- 64  (46%) o-
16 (12%) e&- 4 (3%,
29 (21%), 25 (18%)
(Vibrio) Marinifilum (Ilyobacter)
(Desulfovibrio) (Shewanella)
, 16S rDNA

97% 8 26 (89.38%~94.22%),
1-10 2-1 3-4

Marinifilum fragile(Genbank ID: FJ394546)
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, 16S tDNA , 138 ,
88% 89% 94%, 3 26 93 (81.25%), 322 (9.37%),
323 (9.37%), 1

x1 FRBEHEARYAIEFKREAE
Tab.1 Anaerobic bacteria isolateed from intertidal sediments of Qingdao

Genbank (Genbank ) (%)
¥ . MA-17 2 KF650744 Photobacterium jeanii (GU065209) 98.59
(y-Proteobacteria)
1-1 4 KF650740 P. marinum (HE573747) 100
MA-5 4 KF650741 Vibrio azureus (AB428897) 98.24
MA-35 2 KF650742 V. ponticus(AJ630103) 100
MA-10 8 KF650745 V. diabolicus (X99762) 100
MA-30 4 KF650746 V. jasicida(AB562589) 98.91
MA-16 8 KF650747 V. ordalii (AEZC01000173) 98.92
MA-11 2 KF650748 V. owensii(GU018180) 99.78
MA-15 2 KF650749 V. fortis(AJ514916) 100
MA-37 6 KF650750 V. campbellii(X74692) 99.18
3-12 6 KF650764 Shewanella xiamenensis (FJ589031) 99.87
1-3 2 KF650751 S. gaetbuli (AY190533) 99.79
4-11 2 KF650769 S. fidelis (AF420312) 99.33
Pseudoalteromonas issachenkonii
MA-19 3 KF650743 (AF316144) 100
3-5 3 KF650767 P. atlantica (X82134) 100
3-7 2 KF650768 P espejiana(X82143) 100
Aeromonas punctata subsp. Caviae
MA-13 1 KF650766 (X60408) 100
* Gallaecimonas xiamenensis
MA-8 3 KF650752 (JQ666155) 93.13
- ' MA-29 14 KF650738 Desulfovibrio oceani subsp. 99 58
(3-Proteobacteria) oceani(FJ655907)
MA-18 2 KF650739 D. marinisediminis(AB353727) 98.89
& ) 1-2" 4 KF650753  Arcobacter suis(FJ573216) 94.22
(e-Proteobacteria)
. MA-9 4 KF650754 Propionigenium maris(X84049) 98.35
(Fusobacteria)
Psychrilyobacter atlanticus
MA-31 2 KF650755 (AY579753) 99.12
4-1 19 KF650756 Ilyobacter polytropus(CP002282) 99.8
. MA-3" 4 KF650757 Bacteroides ovatus(AAXF02000050 ) 90.03
(Bacteroidetes)
- Prolixibacter bellariivorans
MA-6 1 KF650758 (AY918928) 89.8
4-10 2 KF650759 Sunxiuginia elliptica(GQ200190) 99.8
4-4" 2 KF650760 S. faeciviva(AB362263) 92.56
3-4" 6 KF650762 Marinifilum fragile(FJ394546 ) 89.44
2-1" 4 KF650763 Marinifilum fragile(FJ394546 ) 93.89
1-10" 2 KF650761 Marinifilum fragile(FJ394546 ) 89.38
3-2 8 KF650765 M. flexuosum(HE613737) 98.2

. cex33
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2 H 22 SBEHFRREME R ERSH
15 MEGA 5.0
, 7 ( v- (Vibrionales) 1, ' e
(Aeromonadales), 5 5
(Fusobacteriales) (Bacteroidales))
2216E , 4 SPG ’ " ’
4  SPG ’
M. fragile(FI394546) 2 ;
3 4 SPG , , SPG ;
Arcobacter  Photobacterium SPG-1 SPG )
, Sunxiuginia SPG-4
* 2 BERESEERFBELEMRERKTLAEM
Tab.2 The phyla and genera of isolates from different media
2216E SPG-1 SPG-2 SPG-3 SPG-4
- (Vibrio) 33/8 - - - 3/2
(Gallaecimonas*) 3/1 - - - -
Aeromonas 1/1 - - -
EPhotobacte)rium) 2/1 4/1 - - - 64/18
(Shewanella) 52 11 - 2/1 2/1
(Pseudoalteromonas) 1/1 - - 572 -
- (Desulfovibrio) 12/2 1/1 1/1 2/1 16/2
&- (Arcobacter¥) - 4/1 - - - 4/1
Prolixibacter* 1/1 - - - -
(Bacteroides*™) 4/1 - - - -
Marinifilum* - 2/1 4/1 6/2 8/2 2978
Sunxiuqginia* - - - - 4/2
(Propionigenium) 4/1 - - - -
Psychrilyobacter 2/1 - - - - 25/3
(Ilyobacter) - 2/1 - 10/1 /1
70/20 14/6 52 23/6 26/9
H 4.05 2.38 0.72 2.19 2.94
DR ; <=7 ; ““H”. ;€ 77UA/BLA ,B
3 wWwEER , ’
, H, ) ,  H
, , ( 4%~T74% )
Strobel!'”! ,
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MA-16

MA-37

Vibrio ponticus CECT 5869" AJ630103
MA-35

MA-5

Vibrio azureus LC2-005" AB428897
MA-10

Vibrio diabolicus HE800" X99762
MA-30

Vibrio campbellii ATCC 25920" X74692
Vibrio jasicida TCFB 0772" AB562589
MA-11

Vibrio owensii DY05" GU0O18180

36

36
99|

Mvibrio fortis LMG 215577 AJ514916

Vibrio ordalii ATCC 33509" AEZC01000173
MA-15

Photobacterium marinum AK15" HE573747
MA-17

1-1

Photobacterium jeanii R-40508" GU065209

99 MA-13
Aeromonas punctata subsp. caviae ATCC 15468" X74674

88 Ly AR A

97\Shewanella xiamenensis S4" F158903 1
MA-8

36

Gallaecimonas xiamenensis 3-C-17 JQ666155

MA-19

Pseudoalteromonas issachenkonii KMM 3549" AF316144
0 Pseudoalteromonas arctica A 37-1-2" DQ787199

3-5

3-7
%7 pseudoalteromonas espejiana NCIMB 21277 X82143

p—

lg——— 17 e ST T 2N
L Arcobacter suis F41" FJ573216 } -
MA-29

6“'Desulfovibrio oceani subsp. oceani 1.8.1" FJ65590
3-ASTE B 2K

71

100\ MA-18
89Desulfovibrio marinisediminis JCM 145777 AB353727

99r4-1
[llyobacter polytropus DSM 2926" CP002282
10

10Q

Fig. 1

0 sor MA-9
Propionigenium maris 10succl’ X84049

100r MA-31
Psychrilyobacter atlanticus HAW-EB21" AY579753

Prolixibacter bellariivorans F2" AY918928 —
gigiﬁ’fMariniﬁlum fragile JC2469" FJ394546
3-

MFRI

7 2
Marinifilum flexuosum CECT 7448 HE613737
2-1
1-10
3-4

99,

MA-3 — PUTHI]
Bacteroides ovatus ATCC 84837 AAXF02000050
Sunxiuginia elliptica DQHS4T GQ200190

MA-6

Sunxiuqinia faeciviva JAM-BA0302" AB362263

1

Neighbor-joining tree showing the relationship of bacterial strains isolated from intertidal sediments of Qingdao
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MA-6
Prolixibacter bellariivorans F2T AY918928
4-4

88 100

[ 1-10
100 3.4

85

| [ Meriniffum fragile JC2465(") FI394546
21

A2
100

Bacteroides ovatus ATCC 84837 AAXF02000050_]

MA-8

100

—
100L—— Gallaecimonas xiamenensis 3-C-1" JQ666155
1-2

0.05

.
100l Arcobacter suis F41" F1573216

2

Sunxiuginia faeciviva JAM-BA0302" AB362263

[~ ST

1
5

Fig. 2 Neighbor-joining tree showing the relationship of novel bacterial strains isolated from intertidal sediments of Qingdao

s — (SRB) SPG-1
(81.25%) (9.37%) (9.37%), D. oceani subsp. Oceani ,
SPG-3 SRB,
SPG-3 , SRB
> 5 H2
, CO,P, SPG-1 SRB
/ 22, , SPG-1 12 e
A. suis s
, Y- Arcobacter
[27]
SPG-2
(23.24] , 1 M. fragile
(Firmicutes), SPG-4 S. elliptica S.
v- (231 fidelis M. fragile ,
v- NaNO; 2216E
Marinifilum s SRB
) 4 SPG , 2216E
, 2216E
, 2216E
SPG , 5/8
32 , 8 SPG , 1
, , €- , SPG
[23]
SPG-1 SPG-3
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Diversity of culturable anaerobic bacteria isolated from in-
tertidal sediments of Qingdao
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Abstract: Oxygen is consumed within the first few millimeters or centimeters of the intertidal sediments, which makes
the lower layer as an anaerobic ambient with abundant anaerobic bacteria. However, little information is available about
culturable anaerobic bacteria inhabiting intertidal sediments. In order to prove the simple method for anaerobic bacteria
isolation, intertidal sediments of Qingdao were chosen as the objects for study. Five different anaerobic media were used
for the isolation, and then isolates were identified using 16S rRNA gene sequences. A total of 138 bacterial isolates clus-
tered into 3 phyla, 15 genera and 32 species were recorded. Bacterial isolates belonged to y-Proteobacteria were recorded
as a highly dominant (64 isolates and 18 species), followed by &-Proteobacteria (16 isolates and 2 species),
e-Proteobacteria (4 isolates and 1 species), Bacteroidetes (29 isolates and 8 species) and Fusobacteria (25 isolates and 3
species). Furthermore, at the genus level investigation, Vibrio was recorded as the most common genara among all the
isolates, followed by Marinifilum, Ilyobacter, Desulfovibrio and Shewanella, etc. Notably, there were 26 isolates and 8
species (18.84%) which might belong to novel families or genus, whose homology was recorded between 89.38% and
94.22%, with one belonged to rarely isolated e-Proteobacteria. All the results above indicated that the fast, simple and
easily designed method had some advantages in isolating novel strains. Moreover, the study investigated that the different
media and enrichment strategies were selective for specific bacterial groups. The medium 2216E showed a better effect
in the diversity of bacterial isolates, and the medium SPG showed a better effect in the separation of novel bacteria, espe-
cially for Bacteroidetes and Fusobacteria. Meanwhile, the SPG-1 Medium showed a greater capability to isolate SRB and
bacteria of g-Proteobacteria, and SPG-4 medium prone to isolating NRB.
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