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Halophilic archaea diversity of Aibi Lake and Yiwu Lake in Xinjiang
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Abstract: The diversity of halophilic microorganisms from two different hypersaline environments was ana-
lyzed and compared by the polymerase chain reaction (PCR)-based molecular technique and cultivation ap-
proaches. The samples were collected from Aibi Lake located in Zhungeer Basin and Yiwu Lake in Tianshan
Basin, Xinjiang, respectively. Under aerobic culture conditions, novel halophiles were isolated. 16S rRNA
gene sequences of 65 isolates were amplified and determined. The results revealed that all sequences be-
longed to six genera grouped within the Halobacteriaceae. Most of the 16S rRNA gene sequences related to
the genera Haloterrigena and Natrinema were detected in Aibi Lake samples. In contrast, sequences related
to the genera Haloarcula and Halorubrum were obtained from Yiwu Lake samples. In addition, the isolates’
diversities were analyzed and compared using different diversity indices, richness indices, evenness indices,
and species abundance models. There were certain correlations among these indices, and they indicated that
halophilic archaea diversity of Aibi Lake is higher than that of Yiwu Lake. The discovery of novel species, in
a relatively small number of sites from two representative salt lakes, indicated that there are many microbial
resources in Xinjiang region that should be protected and utilized.
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Table 1 Chemical elements content in the brine from Aibi Lake and Yiwu Lake, Xinjiang (mg/L)

Na* K* Ca®* Mg** Ccr SO~ COs> HCO;5™ Br
W H# Aibi Lake 35,000 480.04 38224  4,736.41 38,014.84  40,335.80 10.27 319.10 13.40
B H# Yiwu Lake  69,362.30  3,382.09 24024 20,947.24 159,789.04  16,074.30 434 915.34 0.23
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Table 2 Distribution of different strains within Aibi Lake and Yiwu Lake

Lk Aibi Lake 5 Yiwu Lake
e BB () FF S URRTLLEE EHEH () PR IR
pecies No. of strains Sequence similarity No. of strains Sequence similarity

(%) (%)
Haloarcula marismortui 0 — 23 98-99
H. argentinensis 0 — 1 98
H. hispanica 1 99 5 98-99
H. lacisalsi 1 98 0 -
Halorubrum xinjiangense 1 99 5 98-99
H. sodomense 0 — 3 98
H. trapanicum 0 — 1 98
Halorubrum sp. nov. 1 96 1 96
Haloterrigena thermotolerans 5 99 0 —
H. saccharevitans 4 98-100 0 -
Haloterrigena sp. nov. 4 96-97 0 -
Natrinema altunense 7 98-99 0 -
Natronrubrum aibiense 2 96-97 0 -
&4t Total 26 39

3 HEHENSHMUNENS ERE

Table 3 Diversity measurement and abundance model of halophilic archaea

EZEACTIE YA pea=et REH
Diversity measure Formula Aibi Lake Yiwu Lake
AR Diversity indices

Shannon #4454 Shannon index (H') s 1.940 1.320

H'=-)» PInP,
i=1

£ EEHRE Richness indices

Margalef F & EI54 Margalef index (Dwg) _(S-1 2455 1.638

M InN

5 B 5 H B 5% Evenness and dominance indices

Shannon 3] FE 5% Shannon evenness (E) _H 0.890 0.680

InS
Berger-Parker {£ % B 5 51 N 0.269 0.590
Berger-Parker dominance index (d) d= T

YIFPAAXS £ BERRRY ORH B i RY)

Species abundance model (Log series distribution model)

X EER I B R

Log series distribution index (a)

4877 2487
s=ama+%)

ARMFEERICIR (ST, 1994; T RSERX)EH, 1994; Hill er al., 2003). S ARHESF DA E, N RBEBNME nREBE T WEEE, Pi

HFRIETH i BIMETE SRt h BELB

Formula are from references (Ma, 1994; Ma & Liu, 1994; Hill et al., 2003). S, The number of OTUs in the samples; N, The total number of strains in the sam-
ples; n;, The number of strains in the ith OTU; and P;, The proportion of strains in the ith OTU (estimated using ni/N).
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LAAE A 70 45 AR —BU(Hill er al., 2003). HE I
Shannon34) 5] EFREUE T L L, HBerger-Parkerff
PRI T L HHIR3). R THEBINEY)
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