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A Primary Investigation on the Culture-dependent
Moderately Halophilic Bacteria Colonizing in
Dagong Ancient Brine Well, Sichuan
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ZHANG Chi'  YANG Zhi-Rong""

(1. College of Life Sciences, Key Laboratory of Bio-resource and Bio-control, Sichuan University, Chengdu 610064)
(2. College of Bioengineering, Xihua University, Chengdu 610039)
(3. College of Life Sciences, Sichuan University, Chengdu 610064)

Abstract: 112 aerobic moderate halophilic bacteria were isolated from Daong Ancient Brine Well located in
Zigong city, Sichuan Province, China. And they were subjected to the analysis of phenotype, physiology,
16S rRNA sequence. Furthermore, the intra specific phylogeny of closely related strains was also screened
by PCR fragment length polymorphism of 16S-23S ribosomal RNA intergenic spacer regions (ISR). The re-
sult showed that the halophilic isolates found in current study were closely related to the following genera:
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Planococcus, Halomonas, Halobacillus, Oceanobacillus and Virgibacillus, a lineage of the domain Bacteria.
16S rRNA analysis revealed that their sequences sharing 100% and 99% similarity were obtained from the
GenBank database for P. rifitiensis, H. venusta, H. trueperi, H.blutaparonensis, O. profundus and V. pci-
turae. However, isolates QW06 QW12 QW15 and QW18 exhibited differences from their corresponding
reference strains to some degree, including colony pigmentation, gram staining, acid production and hy-
drolysis of gelatin, casein and starch. The ISR analysis disclosed variation of banding pattern in these iso-
lates related to Oceanobacillus and Halobacillus which was observed with phenotypic and physiological
characterizations as well. It was clear that these halophiles have adapted to the special man-made hypersaline
environment by the basic physiological evolution during phylogenesis. So they could be determined accord-
ing to further polyphasic taxonomy data. The current primary result also indicated the diversity of species of
culture-dependent moderately halophilic bacteria colonizing in Dagong Ancient Brine Well as well as phe-
notypic and genotypic and phylogenetic diversity.

Keywords: Dagong ancient brine well, Moderately halophilic bacteria, Phenotype, 16S rRNA, 16S-23S
rRNA ISR
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Table 1 Phenotypic and physiological characteristics of isolates and their reference strains

Group I Group II Group IIT Group IV Group V Group VI

Characteristicsa Refl Subl Ref2 Sub2 Ref3 Sub3 Sub4 Ref4 Sub5 Sub6 Sub7 Ref5 Sub8 Ref6 Sub9
Amount of the isolates 6 31 17 3 3 4 17 20 11
Cell shape cocci cocci rod rod rod rod rod rod rod rod rod rod rod rod rod
Colony pigmentationb BO BO Y Y (0] (0] (0] CY CY PY BY PO PO C C
Gram staining +* + - - 4 4+ +* v A% 4+ A% 4 4+ + 4
Spore formation - = = - I I o . I ¥ o ¥ +* +* ¥
Motility + + + + 4 + + + 3 + + + + + +
Growth temp Range(°C) 5-42 5-42 4-40 4-40 10-44  10-44  10-40 ND 10-40  ~10-45  10-40 15-42 15-42 5-40 5-40
Optimum 37 37 30 30 30 30 30 28 30 25 28 30 30 28 30
Salts conc. Range(%) 0.5-15 0.5-20 0.5-20  0.5-25 0.5-30  0.5-25 0.5-25 0.5-20  0.5-20 0.5-20 0.5-20 0.5-14  0.5-25 0.5-20  0.5-20
Optimum 10 10 0.5-7 10 10 10 15 2-4 8 10 5 5-10 15 5-10 8-10
pH range 6-10.5 6-10.5 5-10 5-10 6-9.5 6-9.5 6-9.0 6-9.0 6-9.0 5-9.0 6-9.0 6-9.5 6-8.5 6-9.0 6-9.0
Hydrolysis of Gelatin +* + - - 4 4 - - - 4+ - 4 4+ v v
Casein - - - - = = — . I = * ¥ I W w
Starch ND ND = = = - +* e 4 = = = S ND ND
Acids from D-Fructose ND + - - + 4 +* + 4 4+ +* 4 4+ 4
Acids from D-Galactose + + - - S + + W w - w + + + +
Acids from D-Glucose + + - = + + + + + + +* 4 =+ 4
Acids from D-Xylose ND - - - - - - - - - - - ND ND
Acids from D-Mannitol ND ND - - = _ - 4 4 4 F = +* +* +
Acids from Maltose +* + - - ND 4+ +* + - - +* 4 4+ W W
Acids from Sucrose o +* = - ND I o . 4 +* * 4 I ND ND
Aerobic NOj; reduction - - + + ND ND ND ND ND ND ND + + + +
Aerobic NO, - - - - ND ND ND ND ND ND ND ND + ND ND

Refl-6 P. rifitiensis ATCC BAA-790" H. venusta ATCC 27125 H. trueperi DSM 1040"  H. blutaparonensis ATCC BAA 1217"  O. profundus KCCM 42318 V. picturae
DSM 14867"; Sub1-9 ; BO ;0 ; PO ; C ;Y ; CY vV ; ND W s+ ]

Note: Characteristics were described based on group. Ref 1-6: The reference strains for each group: P. rifitiensis ATCC BAA-790", H. venusta ATCC 27125, H. trueperi DSM 1040", H.
blutaparonensis ATCC BAA 12177, O. profundus KCCM 42318 and V. picturae DSM 14867", respectively; Sub 1-9: The sub-group 1-9, respectively; BO: Brilliant orange; O: Orange;
PO: Pale orange; C: Cream; Y: Yellow; CY: Cream yellow; V: Varied; ND: Not determined; W: Weak; +: Positive; —: Negative
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Oceanobacillus oncorhynchi JCM 12661 (AB188089)

Planococcus maritimus KCCM 41587" (AF500007)
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Planococcus rifitiensis ATCC BAA-790" (AJ493659)
QW02 (EF622537)
[ Halomonas halodurans DSM 5160" (L42619)

Fig. 1
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Group I Group II Group 111

Halomonas variabilis DSM 3051 (AJ306893)
Deleya aquamarina ATCC 14400" (M93352)
Halomonas hydrothermalis ATCC BAA-800" (AF212218)
Halomonas venusta ATCC 27125 (AJ306894)
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Phylogenetic tree based on the complete16S rRNA gene sequences of the representative isolates in Table 1 by the

neighbor-joining method
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Fig. 2 PAGE profiles of ISR-PCR patterns of the representative isolates and their corresponding reference stains (A) and
dendrogram depicting the relationships of isolates based on the ISR-PCR patterns (B)

M

100 bp

Marker; 1-13

P. rifitiensis ATCC BAA-790" QW02 H. venusta ATCC 27125 QW04 H. trueperi DSM 1040"

QW05 QWI18 H. blutaparonensis ATCC BAA 12177 QW09 QWI12,QWI15 O. profundus KCCM 42318 QWO06 V. picturae DSM14867"

QW07

Note: M: 100 bp ladder size marker (small strand 100 bp, Invitrogen); 1,2: P. rifitiensis ATCC BAA-790", QW02; 3,4: H. venusta ATCC
27125, QWO04; 5-7: H. trueperi DSM 1040", QW05, QW18; 8-11: H. blutaparonensis ATCC BAA 12177, QW09, QW12, QW15;
12,13: O. profundus KCCM 42318, QWO06; 14,15: V. picturae DSM 14867, QW07
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