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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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1.1

LI AL T ER PG S, A T EUREE RS B
JHASI B 82°35'-83°16'E, 44°05'—45°08'N, [
PR189 m; 5 T8 My Ak T 08 A5, A7 T b X
H H 94°06'-94°20'E, 43°18'-43°23'N, b Ifii i 4k
1,890 m(AE- &, 2002). ‘EAI143 7 T35 58 v 7k
b R 51 2R 0 e PR A A R

F-20034E9 F F12004 46 J 43 51 A 3 LL i A £
T RAEKFERI TR o FF SRR JG BT 4°C I AL fR
18, B =G, VRIS B SR . MY
T K EZAE N WAL
1.2

FA 8K 2R 9 — 2h 45 55 3 . DSMZ Medium
97. DSMZ Medium 823, HM(Ventosa et al., 1982).
CM(Sehgal & Gibbons, 1960)F10S} 773k (Oesterhelt
& Stoeckenius, 1974). A FAH N R 753 B
Ja B SERREERAT AR . KFEZ£0.45 umF10.22 umiE
JEIE U8, SR AN BUA RS TR B G S )G, M
FERAT TR 37 COHRIEEEIRS-14 d, &R R4l
b, HERPAFHRBEE o R A AR A4 CRIH
T E-80C K I {5 o
1.3 DNA

SR FH AR SI2 56 35 0 FH I8 363t R DNA /D &8 Pk
PRI 7V o B T AR 11400 WL TG B ZK A4 i, 70°C Ak

10 min.
1.4 16STrRNA

PCR Y™ 1 5| 4 4 22F(5'-ATTCCGGTTGATCC-
TGC-3") Al 1540R(5-AGGAGGTGATCCAGCCGC-
AG-3")(Xu et al., 2005). PCREFI50 pLik &, A
50 ng DNABAR, 30MGH o [N 4cATH: B PE94°C,
45 s; 1BK50°C, 75 s; HEHIT2°C, 60 s. FHEPCR
PRk B A w24k AT DNATY
FII e, W54 22F, W5E (5K K 1500
bp. #4341 HI22F . 1540RA1519F (5'-CAGCMG-
CCGCGGTAATAC-3") (Huber et al., 2002; Xu et al.,
2005) AT M, W€ f5 7K EE R T1,300 bp, A
16S rRNAZE P41 K 1190% LA I
1.5

7€ SLLL16S rRNAZKE 7 FI AL PEAR 197 % 1
AN A 43 KL T(OTU)(McCaig et al., 1999;
FIREE, 2005). K F ShannonZ FEPE 5%, Margalef
F W . Shannontt) 2] & F5 %0 . Berger-Parker
DA BE 5 KR ) B H oy A B 22 R 1 FR KO AT
SR 2 FEPE AT IR

2

2.1 16S rRNA

I FH 6 455 5% 55 IS LU B AR 20 3 2k 3k
g B SRR RO S 1P, BHEERE T 654
PIPEI16S IRNAKEK T4 . 741 id Blastnf2/ 75
GenBank CL AP A REAT LEXT 20 AT, I 43 25 B AR 73
JE6/N &, Horh 3L LRI nE £k 1R LA Haloterrigena Al
Natrinema J& W W B b 03, 10 HFE- 01w 56+ 1R 00
H Haloarculaf Halorubrum J& [P AR 2L . ELAAK )
e R W42,
2.2
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1 mg/L
Table 1 Chemical elements content in the brine(fr(g)m )Aibi Lake and Yiwu Lake, Xinjiang (mg/L)
Na* K Ca* Mg™ cr S04 COs™ HCO; Br
LG Aibi Lake 35,000 480.04 382.24 4,736.41 38,014.84  40,335.80 10.27 319.10 13.40
-5 Yiwu Lake 69,362.30  3,382.09 240.24  20,947.24 159,789.04  16,074.30 4.34 915.34 0.23
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Table 2 Distribution of different strains within Aibi Lake and Yiwu Lake

YL Aibi Lake

HHE] Yiwu Lake

HE FFREC (1) SR FBRELH (1) RS IAATE
Species 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 —
STt Total 26 39
3
Table 3 Diversity measurement and abundance model of halophilic archaea
% FEFER AL AR W Ty
Diversity measure Formula Aibi Lake Yiwu Lake
ZFEMEFEEL Diversity indices
Shannon % FE1E 4540 Shannon index (H') s 1.940 1.320
N AY:
i=1
F & % Richness indices
Margalef #5354 Margalef index (Dy,) _(S-1) 2.455 1.638
M InN
Y5 B S EEFR % Evenness and dominance indices
Shannon ¥J] 5 #5%1 Shannon evenness (E) _H 0.890 0.680
InS
Berger-Parker {8 #5544 n. 0.269 0.590
Berger-Parker dominance index (d) d= T
YIRARRS 22 ERERY ol B A B2
Species abundance model (Log series distribution model)
MR e &1 TEZ A ERIE 4.877 2.487

Log series distribution index ()

S:aln(l+ﬁ)
a

AR EVESCHER (D70, 1994; D50 FRIXI R, 1994; Hill et al., 2003). S ASRFET IR ECH, N ACR AT, n KIS THF i AMARH, Pi

AR Tl i A RAE A TP T L]

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 7;/N).

H, AHIXPIAS R I A BEFRHE AN B (GR
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Yo 2 FEAE SR Yl (1 B H RS RS H 2 il
DL B 5] B2 ) &5 e K 2% L& 1 — A ST i,
ERR T AR FUE S R GEHIRRAL, 1045k 2E

L REBY B Fee FERE RN AR BE 22 R 4545 . Shannon
ZFEMEFREL. Margalef3= & 5 5 ORI $0 g8 o AT
B ZFEVEFR B o, XTI A R UK 4R 5L, X
EG 5T 35 7 B IR X SE 4R HORR S O B A ] 2
o 52 &, Berger-ParkerfL# % 5% Shannon
B8 BEFR B T 0w SR A U R Fa £, R IR
P SRIIIX L FRE A G R) 2 S AN I (R3) . 1IX
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DA (T 50 45 SRAH —BU(Hill et al., 2003). HEHI
Shannon¥) 5] FEFR B T3 L, HBerger-Parkerfil
FEFRECE T (ER3) o TR IRE T 5L 354
M Haloarcula marismortuil¥] R Mk 2 18238k, 1 L EL
W FH X 58 2 18 1R kK 23 A1 7E Natrinema  altunense(7
W)~ Haloterrigena thermotolerans(5¥%). H. sac-
charevitans (4882 Fh

SRS, WA Ehwimg 250 B 1) 2 AR 2
F= 5 JERR RO S BEFREORAT — @ M. fEXHL
PR ATBAS S e i I B oy A i), 2 R FR
ot Be B b S Rl ) 2 RETEAR, JF HANZ
FETT RN BIREMR(Ey e, 1994), 3 EGH i 4a £ 2
WGl TR, L, ZRE R WAh ZAEVEVEAY
SR RN, LRI R TG SR R 2 R e T
a2 R 7 LRGPP IR 2 e, WA
S G P FR B ) i B o

SCEG S B R A AL T R — 2T R, WA
TR — BB, AR 2R A iR ER Y, W
W26 B A R RV, AR AR LA g T 2 S
Ik T H R SR A M 2 R 2 . X
ELIMAE P 7K B 200-600 mm, LA AR K N 3,
WIKE L BHR(112.4 g/L); JHEIAE K AL T
100 mm, PR JGH PR, SR KEh
Yy, WKL REIR269.91 g/L, R AR AL H I Bk
BB E, 1995, 2002). AL, FFEIEE
Fe B TSR IE G S ARG, B
DX H IR AT OB, W] e B R A R AT,
T W 22 A P A R % JRD o S8 BRI DX 1T AR
(1,443.7 km?) A5 #1(29.27 km?)IIE5045%, 52 Rk
SEMA BN, AR T REYIN A A .

Bkt R A, R S W A B A P B B X
Z—(HH T, 2002) 0 3L PIASAS [FHER SR ] AT B
FEVE ER B ZAENE T, I T SR ) A B
Yo b LR ANAFHE ] S B R S TR R o TR
M H. saccharevitans(Xu et al., 2005), %% #7558 5l
G R g SR B . e SRR R E R A
i SR 08, 0 23 X TR Rk Y M, A 2 4 A
TR HEERY, W B U s A R4 R o
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