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Phylogenetic Diversity of Endophytic Moderately Halophilic
Bacteria Isolated from Suaeda salsa L.
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Abstract: The traditional isolation and identification method and analysis based on 16S rRNA sequences
were used to investigate the phylogenetic diversity of endophytic moderately halophilic bacteria of Suaeda
salsa L. in Dongying. According to physiological and biochemical characteristics, 16S rRNA sequences and
phylogenetic analysis, 15 isolated endophytic bacterial strains were classified into four groups, belonging to
genera Chromohalobacter, Kushneria, Halomonas or Bacillus separately. 16S rRNA sequences of 4 strains
in Group I had the highest similarity to Chromohalobacter israelensis (95%). Group II which contained 7
strains of the genus Kushneria is the dominant group in Suaeda salsa L.. The strains in Group III bear the
closest affiliation to Haererehalobacter sp. JG 11 (99%), which is not classified definitely. The only en-
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dospore-forming bacterium was classified into group IV. Its 16S rRNA sequence similarities with respect to

the known Bacillus species were < 96%, which was presumed to be potential novel species. Among these

isolated strains, 3 strains produced proteinase; 14 strains produced esterase; 8 strains produced DNase; 11

strains produced galactosidase; 14 strains produced urease. The research results indicated that there was not

only abundant phylogenetic diversity of moderately halophilic bacteria, but also some unknown bacteria

groups existed in Suaeda salsa L..
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Table 1

SERISKRTA, 40 AAn AR PRST303, ST305. ST306.
ST307. ST501. ST504. ST505. BOl, B02. BO3,
B04., DO1. D02, DO3HID04. %4 0.5% NaClfMH
AR b VR A E MR AR, HE EA3% K5%
NaCl MH Pl R E B S EEA -8, & RIS F
M A KT . ARST306 My % [ BHPE 2 F 4T 1,
oAb 22 QAR B . 9 8h, R+ rh o
BB —RRZF AT
22 DEEHRIERYE WIFE

ARSI T 43 B B N AE T R, AT TORK A 22 [GBA
PEFF B 1 NaCITif 22 FE B iR B st 1L 19%, A 4kkik 5]
14%, 1 H H A id A K NaCl ¥ B 78 3%—7%22 [,

RERERERRSEERRARD £ IR E L HHE

Physiological characteristics of isolates and their reference

RIVHHIE

Characteristics

NacCl range for
growth
(%, WIV)

Optimum NaCl
concentration 10 3 4 5 4 5
(%, WIV)

Acid production
from:

Sucrose = = = 4 — =
Lactose = = — < = =
Trehalose = = = = = =

Catalase a4 aF L s a4 A

+
+
+
+
+
+

Urease

Simmons’ cit-
rate

Nitrate reduc-
tion

H,S production — + + — + —
Hydrolysis of:
Casein = = = = — +
Gelatin = = = = =
Starch = = = = = =
Tween 20 + + + + + +
Tween 80 = = = = = =
DNA — + + — + +
M. R = = = = = =

V.P — — — — — —
ONPG test — — — + — +

Phenylalanine
deaminase

3-20 0-20 0-19 0.6-20 0.1-19 0.5-20 0.5-19 2-14 0.7-17 0.7-14 0.7-17 0.5-19 0.5-19 0.5-19 0.5-19

Note: Stain: 1: Chromohalobacter marismortui ATCC 17056"; 2: ST303; 3: ST305; 4: ST307; 5: ST501; 6: ST504; 7: ST505; 8: BO1; 9: B02;

10: B03; 11: B04; 12: DO1; 13: D02; 14: D03; 15: D04.
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israelensis T ATCC 439857(AJ295144) 14
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BRTE CGMCC AT T I8, PR 1.8902 (LA
SE A EHE 73 R & USEM) . K8 1T LIB bR
ST504 {3, WHEH M ST505. BOl. D01, D02,
D03 HI D04, 3t 7 ki, Sk A AL g e
R FAEHE, H 16S rRNA 3 5P Halomonas
sp. KY-Sp2-1 (AB305229) % Kushneria marisflavi
strain SW32 (AF251143) AYAHMIPELL ILF] 98%LA |
K. marisflavi /& 2009 4F 2 H i H. marisflavi 7% 5
U B Z BN B 7 MR N AR T
Kushneria J& o {HAF—$& BIZISHEH 45 0 50 1R MR AR
[Al )& 7 Kushneria J&, 18 E A1 18] /) [ I8 o4 78
96%—99% 2 ], i ELiZE (4 50 73 B AR A R GE AL
B DL R B JEETE L T B s, FE T
Kushneria J& R 5 BT Z RN, BN T8
HPTTIIAFAE . 260 T DABERR ST303 MIREE, 146
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Table 2 Phylogenetic relation to nearest neighbors of isolated strains

17322 T B T R 5 B30T T B B AR R
No. of Strain (Accession No.) Closest match (GenBank accession No.) Similarity to closest match (%)
ST303 (GQ386943) Haererehalobacter sp. JG 11 (EU937754) 99
ST305 (GQ375770) Haererehalobacter sp. JG 11 (EU937754) 99
ST306 (GQ375782) Bacillus licheniformis (AY859478) 96
ST307 (FJ463811) Chromohalobacter israelensis strain Bal (AJ295144) 95
ST501 (GQ375771) Haererehalobacter sp. JG 11 (EU937754) 99
ST504 (GQ375772) Halomonas sp. KY-Sp2-1 (AB305229) 99
ST505 (GQ375773) Halomonas sp. KY-Sp2-1 (AB305229) 99
BO01 (GQ375774) Kushneria marisflavi strain SW32 (AF251143) 98
B02 (GQ375775) Chromohalobacter israelensis strain Bal (AJ295144) 94
B03 (GQ375776) Chromohalobacter israelensis strain Bal (AJ295144) 94
B04 (GQ375777) Chromohalobacter israelensis strain Bal (AJ295144) 94
DO1 (GQ375778) Halomonas sp. KY-Sp2-1 (AB305229) 99
D02 (GQ375779) Kushneria marisflavi strain SW32 (AF251143) 98
D03 (GQ375780) Halomonas sp. KY-Sp2-1 (AB305229) 99
D04 (GQ375781) Halomonas sp. KY-Sp2-1 (AB305229) 99

© FERFERMEVARFATIEESHELS http://journals. im. ac. cn

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



208 wehsER

100 Chromohalobacter israelensis ATCC 43985" (AJ295144)
86 L Chromohalobacter salexigens DSM 3043" (AJ295146)

62 Chromohalobacter marismortui ATCC 17056" (X87219)
ST307 (FJ463811)

To0|— B03 (GQ375776)
79 54\{‘— B02 (GQ375775)

791 B04 (GQ375777)

1

Halomonas salaria DSM 18044 (AM229316)

Haererehalobacter sp. KY-VR2-2 (AB305291)
77
Haererehalobacter sp. JG 11 (EU937754)

100 51501 (GQ375771)
69 ST303 (GQ386943)

ST305 (GQ375770)

100 Halomonas elongata ATCC 33173T (X67023)

L Halomonas eurihalina ATCC 49336" (X87218)

. Kushneria aurantia CECT 72207 (AM941746)
Kushneria avicenniae CECT 7193 (DQ888315)

100 Kushneria indalinina CECT5902" (AJ427627)
Kushneria marisflavi KCCM80003"™ (AF251143)
B01 (GQ375774)
65| ST504 (GQ375772)

D04 (GQ375781)
ST505 (GQ375773)

D01 (GQ375778)

99

70

66| D03 (GQ375780)
D02 (GQ375779)

— —
0.01

El1 EHiENEPERIEER6S rRNAFIIBRFE A B R

2010, Vol.37, No.2

Fig. 1

Neighbor-joining tree constructed based on 16S rRNA sequences analysis showing the phylogenetic relationships among

strains isolated from a Suaeda salsa and related taxa
Note: Numbers at nodes indicate the bootstrap values ( > 50 %) based on neighbour-joining analyses of 1000 resampled datasets. Numbers in
parentheses are GenBank accession numbers. Bar: 1 nucleotide substitution per 100 nucleotides.
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