TRAE SRR Jun. 20, 2018, 45(6): 1228-1236

Microbiology China http://journal s.im.ac.cn/wswxtbcn
tongbao@im.ac.cn DOI: 10.13344/j.microbiol.china.170559

HECEWH. CAAMBIFHEEIIRY P IR
kB R EEM S H TR 7 h
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BARNHm. [Fik] BAHHRE 5 S TRE, 25 SDSCTAB #2548 % DNA,
£ R AR b 5| 34T PCR ¥ 38 514 16S rRNA AR L&, FAE S APk 220 A%
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Actinobacterial community and ionic composition in sediment of
Xinjiang saline lakes: Barkol, Qijiaojing and Taitema

XIANG Hui-Ping GUAN Tong-Wei* ZHAO Shun-Xian ZHANG Xi-Chao
OU Meng-Ying LINYi-Jin WANG Peng-Hao

(Key Laboratory of Food Biotechnology in Colleges and Universities in Sichuan Province, Institute of Microbiology,
Xihua University, Chengdu, Schuan 610039, China)

Abstract: [Background] New pathogenic microorganisms are constantly emerging, Actinobacteria
are the most important antibiotic-producing bacteria which are hampered by the shortage of efficient
strains and the difficulty of pure cultivation, but there are few reports of the abundant Actinobacteria
in the sediment of saline lake. [Objective] The aim of this study was to investigate actinobacterial
diversity in the sediment of Xinjiang saline lakes. Taitema, Barkol and Qijiaojing, and the
relationship between the actinobacterial community and ionic composition. [M ethods] From every
lake we collected 5 samples and mixed, to extract total DNA by using SDS-CTAB. We used primers
for the class Actinobacteria for actinobacterial 16S rRNA gene amplification and then constructed a
clone library for the sediment sample. In total 220 clones were randomly selected from each sample,
from which the positive clones were screened on the basis of Hae Il digestion patterns, and then
these positive clones were sequenced. Eight major chemical ions were detected in each sample, and
then the correlation between chemical ions and actinobacterial community was analyzed. [Results] In
total 143 Operational Taxonomic Units (OTUs) were obtained from 381 clones which belonged to
37 actinobacterial genera (Taitema: 24, Barko: 16, Qijiaojing: 14). The common Actinobacteria of
the three lakes were Aciditerrimonas, Aquihabitans, Demequina, Dietzia, llumatobacter and
Amycolatopsis. Barkol was closer to Qijiaojing at the actinobacterial community composition, but
Taitema had huge difference from the other two. There were plenty of unknown Actinobacteria in the
Sediment of these Lakes, it reached 47.59% in the whole Actinobacteria at Barkol, 53.07% at
Qijiaojing and 51.53% at Taitema. Redundancy analysis was used to analyze the relationship
between chemical ions and actinobacterial community, and the results showed that Mg?*, Ca®*, SO,%,
HCO; and CO;* had closer ties with the actinobacterial community than Na®, CI” and K.
[Conclusion] These lakes contained plenty of unknown Actinobacteria which were worth to
exploring and different ions influenced unique Actinomycetes community.

Keywords: Saline lakes, lonic composition, Actinobacterial community, Culture-independent
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KEEM AR R WERKZ —, hgeitmi
KT 1 km? (kA 813 M, (R 36 [ Eh W HEA T
AR (AN JE 50 M LIRS 2
R EERE, HETKZE RS P i
Ak ST, RN ESR W EREE R B T — LY
TR B A, 1 Sreptoalloteichus® . Hal oactinospora
alba” . Myceligenerans salitolerans®%s; #4h, k
I AT B35 Ak B IR R R 3019
X LB S Ry BRI A TR B IR A IR A AR AR A TR
AMEMSEZEE, BT RS
b2 B ORI A By I SR AR AL . BRI AE e

EFEEMS¥ET, Na'. KY. Mg, CI™. SO
85, BB 2IX EeER b A B A X R TR A A 4
P P= A (BRI R, 3K BB 4 BN IR 2R i
WEZMENNT T TR RIRIERE . ik, At
FEN S FRE AR FIE T 16S rRNA JE[R ¥ 41 14
Wi B b 5 R AR W (b Yy . B L iR
T (B B 1 250 ) - A9 509 (B A b 7 50 £ 7
R R B3R oT, iE—25 T R W i o
VELE s TR ER AT 8 i B A 1k
J¥(Na", K*, Ca". Mg*. CI”. SO . HCOs .

COZ™) Gk Lk Rk AT T Ak s 1 IR 7 Sl
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PEGMT, NI R T R G ORI SR A 5t U
FHR BB ZREME LR, ST IR Z RS 1
B A IR R M S5

1 MHETE

1.1

RESLIE F T 088K L 2 15 Hh Ay 2 B e i
(92°43'10"-92°52'58"E , 43°36'30"—43°42'50"N) FiI-L £
FHEhiH1(91°26'43"-91°38'45E, 43°26'15"-43°26'45"N),
DI B3 R G B Hh 1 5 5 B £R 181 (88°22/40'E,
39°27'08"N), RAFEHFHINE ZE, A ERWIR AT
Y1 5145, FESVIREE 0-40 cm, HpH y 6.5-8.0,
RS T 4 °C A7, I AR50 % 5 o7 RS b
FTA DL AR RIS EA T AR 1 TE R A
S HERR IR ETG Ye
1.2 FEXFIFLE

E I K, 7= Merck /A 7 ; PCR 4lifbif#l &,
U ARA PR/ H) ; DNA marker, 4 TAY) T
FE( R B AR A H]; pMD18-T Vector, Taq i .
dNTPs, UNIQ-10 #:3{ DNA JR [k &, 4
Y TR R HAb b Aatn CRm . &7 . 5%
P55 K ARt 4t AR S PR A BR A | o B
10, FEERCHRBHEARA R B R AIL . PCR
A, YKL, JE[E Bio-Rad 24+,

1.3 M E TN

¥ A-FE 60°CHET, SFiHIRG 5 1kt 150 H
i FFPRAL 7, 286 DZ/T0064.51-1993, FHE
FEE C . SO,7 ; 28 GB/T15454-2009, J]
BB E Na“ . K*, ca®™. Mg®; FTEE
MiE CO8” . HCOs .

1.4 #&5 DNA BIIRENFN PCR ¥ 1%

FHR R A SDS-CTAB ik
PEARBGER TR h A P 6 DNA SRR A
(45 S5 971 S-C-Act-0235-a-S-20(S20) (5'-CGC
GGCCTATCAGCTGTTG-3) il S-C-Act0878-a-A-
19(A19) (5-CCGTACTCCCCAGGCGGGG-3) X #¥:
din ik DNA #E47 PCRY™ 4 , PCR [ i 4% /42 I Stach

SR IEAT, PR R 50 uL, P A BER
/N2 640 bp. R J5H B A% H IR UNIQ-10 A1
DNA Ji [ igialvl & i B 4T PCR i 7 4lifk
AL B
15 mREMEMERNF

aifp P Pt T4 DNA ERERES BRI TiE
He, IR KIBAT B DHSa B2 254, 4k
PR ATTE 5 A 2475 % 3 (100 mg/L)AY LB ~F-Aiz , Fifi
PRI e RIS 3%, I s SCU% . PCR
Y1 A TR 16S rRNA K FBS FH Hae I
fiED) 3 h, REAFEGBEALRE 220 P oakE T, 40t
Hae III BYITHES , 6t B DI HT 35 AS [ 14 BH A v
W26 B A T AR TRE (V) B A PR S R A T
M
16 HMEERELH

A58 J5 i e #1 4dE FH QUIME - 15 £ BR AR
JP3, WRPEFRAE Y 5 43 oK B A [FRE & iy 5]
FIFH USEARCH 3k 4-7E 97% AL T kTR,
X RSG50 A T A AR U8 S A3 20 AT T
Fhar Ry OTUM, (i QIIME & # M OTU
il — 2% Tag JFHIMEMAERFH, 1] RDP
(Ribosomal database project) /5125 NCBI i
%} (Https://blast.nchi.nim.nih.gov/Blast) , #H L 7 7
95%LA_I- BRI AT A M 7E [F]—~ & . i ik SPADE # {4
W Rl 26 0 Bkl L 16S rRNA KL SCPE, FFhiIfE
MR . KRR ARE S B AL SRR IR R 2
FEPEEF 2L T RDA (Redundancy analysis)ff) etk
538

2 HGRE4H
21 MR EETHEK
TR B 1 R A R R 1R

AFHBHE T, R Mg S R B SR T
AP, GREDERW Ca i w T AP, i
LIRS Na' & . 4 MBI T, &
FFEERIS R BT, BRI P Y
CI™ i Z I T A SR WA L B Ik il i 5 4 Ed
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*1 BEH. tAFMEFBRNTRYE FAEN
Tablel Iloniccomposition in the sediment of Barkol lake, Qijiaojing lake and Taitema lake (g/kg)
L Na' K* ca* Mg* cl SO2 HCOs Co#
Sample
Eﬁj 103.644 151.262 59.964 122.818 259.880 19.620 1.446 0.015
tﬁ# 143.702 63.689 64.228 49.997 254.484 16.378 0.255 0.086
Qijiagjing
é%ﬂ 47.206 206.990 118.679 20.107 125.127 14.502 5.104 0.752
Taitema
W) HCOs #8255 T ANl . 5 45 ER I 7E !
20 fit22 60 AFACH, WK T ARy TR, Jeok
FOHTCARS EORTK, PRI TURR ) B 1R B e o
Besh, B EIRI-E AR IEE K, 2 BT
SERZR A, EBEE TR B

22 IRV ERSE OTU 94f
FE 34 ER I TTRIRE it b il A5 21 3814 s
FEA, WL IR, M B R R S A8 3] T
344~ OTU; M-EMHERMHRET 45 4 OTU;
MG R ER IR S AR 2] T 64 > OTU, fH 4R
K (Venn diagram)s & AE 3 N Eh TR IR i 8] i
&M OTU WA oL (B 1), G RFESERBIA 1
OTU %5 B OTU %1y 37.50%, 35w T Hhp
LRI 14.71%F0-E fHERWIAY 17.78%, [FIET &
FRELER BT PR IR OTU f %, R AHR
ARV RR A R Bl AT SR I 2 0 T o A
£ EL R i AL AR R A B AR AT 18 4> OTU,
FI| R Y 52.94% 1L f R 40%, P
WA AR, RSB R R . T 34
AR OTU B0k 10 A4S, 5 B SR
29.41% . £ A AY 22.22% 1 & 5 D B
15.63%, FHH 3 AERIARE S P IR 2R 2
T FEEM
23 HBMRYIRGEHREESHEEMNH
iid SPADE G A BT i i ke
(1) 16S rRNA LK S, 454 iR 7E B {5 R 95%
BF, 3 ANER TR R B 1) P o 3 i R s )
99.3%-99.9%, ULHIMEAZ LW, I HRm L
(Rarefaction curve)ita T-F-22 (1K 2), N K P2 (Library
sze) LA

1 BEHB). tAFQMEHBEMB(T)HEEE
Bf%ETF OTU B9 Venn E

Figurel The Venn was based on the OTUs which extracted
from actinobacteriain the sediment of the three lakes. Barkol

70¢
60t
50t
40t
30t
20t
10}

—— Taitema

OTUs

D 1 1 1 1 1 1 1 1 1 1 I
0 20 40 60 80 100 120 140 160 180 200 220
Sequences
2 BEm., tAFMEFIEEITIRYM LR L
i 2k
Figure 2 Rarefaction curve for the three lakes: Barkol

lake, Qijiaojing lake and Taitema lake which based on the
OTUsof 16SrRNA gene clones from actinobacteria
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7£ NCBI () BLAST FUX45 /R IE35A5 37 4V
Zm)E (K 3), Hrhig il H ) (Aciditerrimonas) .
Aquihabitans . 1} JC ¥ 2 1% J& (Amycolatopsis) |
Demequina., il /% [ 1% J& (Dietzia) AT LU T 1H 8
(Ilumatobacter )& 3 4R B9 A R TR g 5 Btk
¥ J& (Corynebacterium) . % #F J&
(Microbacterium) . 4% 1% J& (Streptomyces) Fl i 4
I T J& (Thermol eophilum) 2 [ B 31 5 & 45 30 3
IR LA T8 5 W A R (Janibacter) Sy B B3 5
LA IEAE . EREENE, BT X
PRI BT ) 25 S8 B T XSk B R A T
Y. b IR E 5 AN AR R R
2% £ 11 4 J& (Actinopolyspora) . 1& 2% X H &
(Lentzea) . %% # #T 4 J& (Modestobacter) . 4 ik 1
I J& (Propionibacterium) fil & &[G I J& (Rothia) ;

70
60 +
50 +
40 +
"l
=
©0)
20 +
10
0
B
Others Streptosporangium
B Thermoleophilum B Rothia
Pontimonas B Ornithinimicrobium
Modestobacter Microbacterium
W Lentzea ® Jamia
® Janibacter B [lumatobacter
Glycomyces B Friedmanniella

u Cellulomonas u Cryptosporangium
B Amycolatopsis

B Aciditerrimonas

B Amnibacterium
B Actinopolyspora

B Marmoricola
B Kocuria

B Dietzia
® Corynebacterium

LAHLBIE 7 MRENRLRE: RRERE
(Cryptosporangium) . F¥i4 4 )& (Georgenia) . 4K
75 AR R R (lamia) . 22 K& (Jiangella) |
2% 75 [C i & (Kocuria) . {3k & J& (Micrococcus) Fll
19, 53 B2 1% J& (Ornithinimicrobium) ;£ 45 34 £5 15
MAWERHERZ, R8T 144, 558
I J& (Arthrobacter) . Amnibacterium . 2F Bk i /&
(Blastococcus) . £ 4k 5. Jif1 1% J& (Cellulomonas) . 5§
3 15 17 K W @ (Friedmanniella) . B 25 i )&
(Glycomyces) . 1 [ I J& (Isoptericola) . KIEA
B 7 J®& (Marmoricola) . #l i £ K H &
(Nocardiopsis) . 251 1 [CT# & (Nocardioides) . 12
YA J5 74 J& (Phytohabitans) . Pontimonas. % B4
W J& (Streptomonospora) 1 £ fil % @ )@
(Sreptosporangium)

Q T
B Streptomonospora
B Phytohabitans

B Streptomyces

B Propionibacterium

Nocardiopsis Nocardioides

B Micrococcus

| Jiangella
Georgenia

B Demequina

B Blastococcus

Isoptericola

Arthrobacter ® Aquihabitans

El 3 BEWHIMAEB). tAFRBQMEFHEEM(TMEELHERKEHEHNEHESR

Figure3 Theactinobacterial community composition in the genuslevel which extracted from the sediment of the threelakes
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EL BRI . E AR S R AR AT
HP il 2R R 2R AR B /KB AL RS R 22 S N 3 Br
AN = I e L S e S )
Aguihabitans (10.59%) . R 1+ ¥ I8 @ /&
(Aciditerrimonas) (5.29%) . 1 X ¥ R ® )8
(B93%) . W o W J®
(Thermoleophilum) (3.81%) . N % +F & J&
(Propionibacterium) (3.26%) Fll5425 & (Sreptomyces)
(3.22%) ., FE-L AR Y BRI N LT
1% % 7 J& (Amycolatopsis) (13.44%) . Aquihabitans
(7.27%) . R+ H iU H & (Aciditerrimonas) (3.02%) .
TLAR 5 FF # 8 (Ilumatobacter) (2.60%) . 2% K B &
(Jiangella) (2.46%0)F15z {13 4] J& (Cryptosporangium)
(2.37%). MTEG R PR 2R TS,
F 2y A il 2wl B & R 8 (Glycomyces)
(5.13%) . 25if K K T# & (Nocardioides) (4.69%).
F1 1 7% )& (1soptericola) (2.87%) . i1 % [ i#i & (Dietza)
(2.68%) . R+ Hijifi i & (Aciditerrimonas) (1.71%) .
Aquihabitans (1.88%). JLFAH & (Ilumatobacter)
(2.06%) . fATCH: R i J& (Amycol atopsis) (2.31%) . &
P & (Thermoleophilum) (2.45%) . 5 761 T4 &
PR E S
(Nocardiopsis)  (1.76%) #1 4% i 4% H J&
(Sreptosporangium) (2.17%). M ER ERETE 454 T
F, GRAIDERS A2 SRR O, i
SER A I ER AR T, EATIAAAE R R 2
MR, 3 AEMPEAE R SIS AR R
FR T A SERETCHGE 26 PR OTU, B BRI 22 3k
47.59%, -LMAIELIIAS] 53.07%, GRSk
51.53%. FHIERM A KA I AR HIER RS HE
SRR B IR ATZHE
24 HMMRYMEEFEZHEESUEST
KEEMED T

S5 G UURR A B 10 00 R R A ik 2k R 2 4
YESHT, PTUATE—E R AN B X R it
U RIS BARIZ =, RA RDA 43#r
L RANE 4 B, Na 54575 7 s (Sreptomyces)

(Amycolatopsis)

(Sreptomonospora)  (1.71%) .

AT B 8 (Microbacterium) 2 i & 1 M %
(P<0.05); K™% % 1 J& (Sreptomyces) AT B &
(Microbacterium) & {2 # 1EAH2C, 5 Demequina Fl13%
FC B & (Jiangella) i 2 3 1 4l 5% (P<0.05); Ca’* il
CO> 53 [ T# 8 (Nocardiopsis) . 4% il 3% i J&8
(Streptosporangium) . il % G & (Dietzia) . 5 %5
J& (Sreptomyces) . 1T 1% & (Arthrobacter ) FURH &
J& (Glycomyces) 2 it # IEAHIE(P<0.05); HCOs 5L
7 % (Sreptosporangium) AT % FC & (Dietzia) 5 @
FAEASE, 5P AR & (Janibacter) il Aquihabitans
M5 (P<0.05); MoP Hl SO 5 % L R
(Rothia) . itk Z 7114 J& (Actinopolyspora) . g 1 5.
il J& (Aciditerrimonas) . N % F # )&
(Propionibacterium) ., 1&2% [ )& (Lentzea) FI#L 724
I# )& (Modestobacter ) 5 it 3 1EAH G (P<0.05); ClI™ 5
W3 161 4 77 8 (Janibacter) Fl Aquihabitans 4 i 2 TF A
K(P<0.05), X LT J& (A 2 AN 5 s AR AN [R] R v
(A TR RS AR (FE] 3), SR 25 7 X R i il 2R v
BEE A AT Z 07 s, A B A AR RVE A
3 WiktE4w

R i AR T A W S SR L BR B R T R Y
W L VS R — R AE Wi . "B A
(Halophile) fE IR SR A= WA BE . BEHIR . A9 1A
= 24 Tl AU A A R A B, fe (45 [~
FHARWHER E 200 m LI A Amre
KRR R . A GFE 34
ERIUURRY) b R R SEREE AT TS, 124
37T AN BBITHATEZERE, SN 1B R T ik
WZAEE, At A e S AHER I RAIEZ — 2
JHURE A0 U S5 A 1 s o A A 1 T4 AR E . AR
FE I B UCAE B 58 R W) P 2 4 2 Aquihabitans |
Amnibacterium, T5 7 JE (Arthrobacter) . ZFEK &
(Blastococcus) . ¥t %% 1% J& (Cryptosporangium) , #%
AR #F 1# J& (Corynebacterium) . 3 3¢ 15 ] X i )&
(Friedmanniella) . 1£7% [ & (Lentzea) . KBEA RfE TR
J&(Marmoricola) . &2 {47 & (Ornithinimicrobium) .
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1| I -
il Microbac
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<3 > V=
Demequin 77 -
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/ N — Blastoco -
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¢ | oyt \ Ca
LY @m‘\\ o Glycomyc g, “Rlrepio N CO.2
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Figure4 Thecorrelative analysisof ionswith the actinobacterial community composition in sediment of three salt lakes

Pontimonas. & #74i JiE 14 J& (Phytohabitans) FllF& £
B J& (Thermoleophilum) 1925, X 5 5 i 2180
S 55 A A OV 30 TR Y 2 I 8 2 Bk
FETEW] D W REVR 25 57 X 82 BT B 56 T b 3
B g A st AL TR AR B A S, R P A T X S B
IRBE I S i 1, I8 S A S AN R
LR NITDI AT A1 DI | 78 € €2 32 b3 UL I A1

FERIAEEN, A B 0 A BRI FURE IR T B AL

ﬁ FURASZ I o MARAT 9 HA 24 4 Jm 2 A BT
Mg, 0 A POUR R S b 3 AR A 3 A

[RIRE & LT N FR T 1 J& (Propionibacterium) . £F 4k

EC T WA W s
(Microbacterium) . 54 J& (Arthrobacter) . 7% ¢
I 7 J& (Kocuria) 1% X 14 J& (Rothia) . 5541, BF5E
BRI 47.59%-53.07% 1) it £ 1 v B AR L1 /N T
97%, MFTHI R A SR, R ER I A EE R A2 I
MG R RN i, 8%, PR RE R iy
IR A Y Al XS AT d s s, T H XA
S8 R 25 T8 A U R R PR A I A SIS L
RS, SR AN A AT BURT P Rl A et R
AR 3 DRI T 5. M. R
FE, DU R B L PRGE, e R R AR o 1

J& (Cellulomonas) .
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PR PO B SR 0, R S Ak 7 A R T R
RE I RAR I KT 4 2 8] H 3 B B A
Fr T /b Bsa et T, A B0 5 =R Ak
smiE Y ZREE . AR, XS T E AR ) 2 A
PR AT RERE A, ARAE Sun ZEPURFSY A BLILT 16S
rRNA 30K 20 B 2 R 3 A7 = 11k (3.0%-12.9%)
WIS, H V4-V5 KIREA R 5, Hip
R HE V3 X A BAR B AR, AT
H R FH AN 16S rRNA LK Y V3-V5 Xk 14
FAEERIPREE LR B 2 RE v, L, AFSR 4
bR B R A BN R Al R . Besh,
PN Ah 2 3 (5 P 4l 55 5% 0 5 35 R R RR A S B3R
PR LT R IR B 2R R R P
Wi B R o 3 8 Ak R R AR . TR
viig PR 58 HLA TSR MRS A IR 858, R 1 p R
A N SSAT R A AT AS ) 5 5 R TR e R, )
A A RE AT 7T AR Ay R AL AR T A E 3

TURU B F Rl & B0 3 /b Nat K .Mg?!
RN, (FIRIRZ 3k 37 M@ st 3],
FHERWIRCR T Na™, K. M@™ 5AT )12 (3dE
P, Bk SARERE PR ST 25 A 5, RDA 4
FrR® S Na', CIFl K, Mg®, Ca®. SO~ .
HCO; Fl COs* SRl R RERIA e R
I R S AN e s S h i)
RIS KR MgP %) Na" B — & BB e
FI, JFE3R M T 7L Mg g SRk i
o sk, Foti ZPURFIY R IERMITh SO MR
L B B SO0, SO~ N RERS IR JEUR FR SR 1Y
R R T RE A M MER, X —Z598 % T Ik
BRIV R 2 JR I 11 s 7 B Ok i 1B VB R LR T A
—EMIESE L TR R bR T A
FEHIRIY 8 Rk T4, REA ST ALY,
Mn*" | Fe**. Cu®. Mo*. zn®*. F . PO . NO; .
Br . NH %54y LAAE i 22 NaCl (ke e
I £ AR AT B S — AN 0 AR ARG, ST
H P AE R TR AP IR IR R EE Y NaCl ey
B EERR TR , TR AR AR A IR,

R RBATLRE Y RERIREA, AT H AL
BRI B R RO, O S L R
R PR S A
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