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Figure 1. Phylogenetic tree based on 16S rRNA gene sequences of the 73 isolates from the Yellow Sea. The tree

was constructed using the maximum likelihood method and bootstrap values (>50%) based on 1000 replicates are

indicated at nodes. Bar 0.1 substitutions per nucleotide position. Branch 1 represents 5 strains closely related to

lentibacter algarum with GenBank accession numbers from MK720219 to MK720223. The strains with shading

marks were isolated from estuary area and the other strains were isolated from intertidal area.
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Table 1. Isolatesthat share less than 98.65% 16S rRNA gene sequence similarity with the closest type strain
Genus Isolate Closest type strain and the isolation source® 16S rRNA gene sequence similarity/%
Gammaproteobacteria
Vibrio RZ09 Vibrio marisflavi WH134" (seawater at a depth of 10 m) 96.28
Vibrio RZ07 Vibrio sagamiensis LC2-047" (seawater) 97.77
Colwellia Rz04 Colwellia asteriadis KMD002" (an Amur starfish collected at a 96.79

depth of 10 m)
Enterovibrio Rz08 Thaumasiovibrio subtropicus C4V358T (coral reef seawater at  95.83
adepth of 6 m)
Glaciecola Rz06 Glaciecola nitratireducens FR1064" (coastal surface seawater) 94.16
Neiella Rz10 Neiellamarina J221" (intestine of asea cucumber) 92.71
Thalassomonas Rz11 Thalassomonas atypical RZG4-3-1" (sea water at a depth 97.06
of 58 m)
Alteromonas Rz12 Alteromonas marina SW-47" (seawater) 98.41

Alphaproteobacteria

Altererythrobacter  RZ02

Charonomicrobium RZ13
effluent stream)

Altererythrobacter luteolus SW109" (seawater of atidal flat) ~ 97.30
Charonomi crobium ambiphototrophicum EG17" (sdline 97.48

Loktanella Rz14 Loktanella agnita R1I0SW5' (seawater at adepthof 9-13m)  97.74
Erythrobacter Rz15 Erythrobacter citreus RZ35F-1" (seawater at adepthof 35 m) 9858
Pseudophaeobacter RZ16 Pseudophaeobacter arcticus DSM23566" (seaice) 98.63
Pseudoruegeria Rz17 Pseudoruegeria haliotis WM67" (the gut of an abalone 98.2

collected from coastal area)

Flavobacteria

Aquimarina Rz01 Aquimerina versatilis CBA3207" (seashore sand) 96.22

Flavivirga Rz03 Flavivirga amylovorans JC2681" (seawater) 97.84

Maribacter Rz05 Maribacter polysiphoniae DSM23514 (ared aga collected 97.66
from Sea of Japan)

Polaribacter Rz18 Polaribacter reichenbachii KCTC23969" (agreen alga 98.54

collected from Sea of Japan)

2The isolation source of the corresponding type strain is shownin parenthesis.
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Figure 2. Phylogenetic trees based on 16S rRNA gene sequences showing the phylogenetic positions of strains
RZ06, RZ10 and RZ08 and related representatives of some other genera. The trees were constructed using the
maximum likelihood method and bootstrap values (>50%) based on 1000 replicates were indicated at nodes. A:
Phylogenetic tree based on 16S rRNA gene sequences showing the phylogenetic positions of strain RZ06 (in bold)
and related representatives of some other genera. Bar 0.01 substitutions per nucleotide position. B: Phylogenetic
tree based on 16S rRNA gene sequences showing the phylogenetic positions of strain RZ10 (in bold) and related
representatives of some other genera. Bar 0.02 substitutions per nucleotide position. C: Phylogenetic tree based on
16S rRNA gene sequences showing the phylogenetic positions of strain RZ08 (in bold) and related representatives
of some other genera. Bar 0.02 substitutions per nucleotide position.
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2. MHRFIRREEE MR A B 48 h [RRVEZRARERIE
Table 2. Agarase activity of the 4 strains after a
48-hour-cultivation

Strain Agarase activity/ Agarase activity/

number  (U/mL) ODsoo ODggo (U/mML)
S7-5-32  1.79+0.15 2.33+0.04 0.77+0.05
S5-4-13  1.96+0.14 2.90+0.05 0.67+0.04
S7-3-2  1.81+0.07 2.63+0.12 0.69+0.01
S5-3-6  2.17+0.04 2.45:0.04 0.87+0.01
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1B 5 e AR R T k- Shewanella japonica KMM
3299" (99.5290)*1, AT LAZE BT PR IR MIRE
VEB PE M iz Bk v] DA AR Bl s R0 —is SC
BRkiliE, 5 Shewanella japonica KMM 3299" 16S
rRNA 3 K7 51 AU A 98.3% 0 — Rk T8, Hk
PR AR B 2 T T P ARSI 45 SR S B 2 i S i 3
ARWFFEEERANYIS, B S5-4-8 Al ZEBiIE V-t EIE
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i ShH8 14 55—l o3 Bh B SR e (AR B e i)
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JB 4 P20 TR R B A IR 24 h R Y
W) B BV (R 3). MAf Bk S i g R
MBI R ) — Ak 40 Agarivorans sp. HZ105 i)
W& fREE R A 4 PR E HZ1, HZ2, HZ3, HZ4,
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FRARL, 22 R IR G B2 10 B S (O Bt 1 B
B

.

3. MEIRRE 4 AE % BRI mRIREvE R
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Figure 3. TLC analysis of the hydrolysis reaction
products of the four agar-degrading isolates.
Reactions were performed at 45 °C for 24 h. Lane 1.
standards of NA2, NA4 and NAG; lane 2: products of
strain S5-4-13; lane 3. products of strain S5-3-6;
lane 4: products of strain S7-5-32; lane 5: products of
strain S7-3-2.

http://journals.im.ac.cn/actamicrocn



2248

Ang Liu et a. | Acta Microbiologica Snica, 2019, 59(11)

3 Hik

A FE X 2R A B H BT R fR) 3 G RE
AnIEAT T A B SR, AR 73 ARANBE I T
16SrRNA JEH T4, REE L T s R B R ks
FRHEHRZIET v (35 bR a2 T 4
(24 PRE), HUCHEFFEN (10 i), BF/DE
TR B T 2P T 49 (3 AR 1) RO TR 49 (1 AR AT )
HAFFEMEYF M, A, AP35
FIRE R A 18 OB TEM E R EH R , =Y
I 5 AR R R TR A A
FEIIT 53 15 30 0 TS AE B R Bl T IR Sy I L 0 2 TR
B F i Z A0 > 28 S e SR T LA

T TE P 2R AT BT IR, A 2R
I PSR R LA BE o ST, BTSN R AT
B 7 oy YIS S5 (R A A1) 2 0 3 B e il v 7™ TR
AR STE T 5 MRABEREME SRS, I
4 BRIE UK R TR R 1Y A BB P A B T B R Y
BRI, AP ARk S5-3-6 B e A BEHS
(217+0.04 U/mL), IAb, #—20 Rtz 4 Bk
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| solation and identification of some cultivated bacteria from the
sea area of Rizhao for screening of agarase-producing bacteria

Ang Liu’, Shuang Wang, Feng Du, Qingjie Xue, Xiuzhen Li
College of Basic Medicine, Jining Medical University, Jining 272067, Shandong Province, China

Abstract: Marine bacteria are the major members of marine life. Compared with those living on the land, marine
bacteria exhibit high diversity in species, genes and ecological functions, valuable for both fundamental studies and
biotechnological applications. [Objective] Isolation and identification of some culturable bacteria from the sea area
of Rizhao for screening of agarase producing strains. [M ethods] A total of 73 strains were isolated and their 16S
rRNA genes were sequenced. Agarsae activity of agar-digesting strains was determined. [Results] These isolates
belong to 34 genera, 13 family and 4 phyla, showing rich species diversity. Furthermore, 16S rRNA gene sequence
analysis also showed that among these 73 strains, 18 strains potentially represented novel species. Our results aso
showed that 5 strains were positive for agarase activity and the highest agarase activity of these strains was
determined to be 2.17+0.04 U/mL. [Conclusion] This study widens our understanding for the diversity of marine
bacteriain species and agarase activity.

Keywords: culturable bacteria, bacterial diversity, novel species, agarase activity
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