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Table 1. Physical biochemical parameters of the studied soil samples from hypersaline beach of Aksu

Sample ¢(HCO; )/% ¢(SO; )/% ¢(COT )/% ¢(Cl")/% ¢(Na*)/% c(K")/%

c(Ca®")/% ¢(Mg")/% pH Total salt/ %

Hypersaline

beach of Aksu 0. 0155 1.734 0. 005 3.99

0.753 0.09 0. 464 0.717

7.97 20.16

1.2 FZERFIFLEE

Tag DNA 2 & B . pMD18-T Vector, Haelll B& il
PEA DI B 5 A TR (R ) A A 7] s DNA B
UG B % e [m] oS3 R0 G 0 1 o AR (B ) R R
AW w] 5 B O HLE B 4 [E Eppendorf 23 7] ; PCR X
It H 15 [H SensoQuest 2y vl | Bt K A% 70 R 480 A
F[H BIO-RAD 72w 5 VKA B B3N — 403 5
A TAEG M A E R S A B 2 | 5 i e A
F U 1] T FEAR DR AR 28 i A7 BR A w5 & B v ) B
SWRA LR (b)) AR A,
1.3 REMXEREBERAE
1.3.1 HIES DNA MREBMMEEHF R EFT
B4 18 . R H] SDS-CTAB & S IURE i A DNA, 42
UM % DNAH] 2% 4 57 51 0 (820 57
CGCGGCCTATCAGCTTGTTG-3", A19. 5'-CCGTACT
CCCCAGGCGGGG-3") #AT I 4, 7F 640 bp 4 H 54
i o
1.3.2 SEPEsCFEBIMEE & M 4 Ak (db ) 49
BRECAT PR 2 W) DNA - B IR B 486 152 1] i 38 771 & W] [l
Wezlifk PCR 438 H 1) 4547 o 24k J5 19 PCR ™ 438

L 5 pMDI18-T 3K ZE B, ¥ 4L E. coli DHS o [ 32 75
MM, £ ARG L, K BT -80C KA
PRI o

1.3.3 wEXEMRE R RFLP 58 0 AR A
oo % D MI3 5] 4 ( MI3F: 5'-CAGGAAACAG
CTATGAC-3’, MI3R: 5'-GTAAAACGACGGCCAGT-
3') AT T PCR, DURT IR A 7 (R E A0 o 1B
1 P9 VDl Haelll fig 1) 15 % PCR 74 ,37°C i U1 ik
B, BT B e M VK, A5 B B D) IR % 3% I RFLP
(Restriction Fragment Length Polymorphism R ] /-
B 2 A1) B rh 4 0 22 ¢ 10 B M we B 0% L g
TR,

B4 ¢ - %) 3 i BLAST ( Basic Local Alignment
Search Tool) 5 GenBank %3 & 7 © 40 F¢ %1 3 47 Lk
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LWy AT 2 P A, B 99. 0% FH BT A
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Mk 77 36 (B7)'705 (3) H-R & 8 R
(CL)YT's (4) W # me-Me K iR W & [ B Rt
(GW1)™ 5 (5) T e -1 famr (CMKA) ™5 (6) H &
M- DR 5 95 3 (25) 175 (7)) 56 BB B -OR 4 Wk i s
FEHE(F6) 5 (8) m G — S BUMG 9 4 (GA) .

BB (1) = (8) 7rmlmA 1.5% 5% . 10% .
15% 20% F1 25% 7~ /> NaCl ¥ J& Kh B AF Ky 0 2% 1
Iy B M KR R RS 9F JE. GJ-1, B7-1, C1-1, GW1-1,
CMKA-1.75-1 F6-1 I GA-1 & bk 8 Fh 5 fili 5 77
Lo IR A 10 5 R R T IR 97 9

(9) E IR B R IR A (NA) R A R10 g, 4 A K
3 g, HACBNS ¢, BUIRLS g3 (10) JE K -1k 22 5 7 5k ( S-
C):ER 10 g, THK 2 0.3 g, i R ¥ 2 g, B IR BX
0.05 g, PR — 2 g, ik B2 £50.02 g, fii 1R W 2k
0.01 g, 5 ALBN10 g, BUIRLS g5 (11) & A JWR-F% BE
B (PYG) : BREE FIR10 g, R ARS g, I BE 52 R
W10 g, % % HE 10 g, F AL $50.2 g, B MR & — A1
1.0 g, RIRA N0 g, i R EK0. 4 g, B R &4 g,
BOG 16 g5 (12) ¥ ¥ 3 M- & [ Ky 9% & (SC-
sw) ',

FRFRHE(9) — (12) Ny 31 i 7K M il 46 v 7 B %
oY e € I Amycolatopsis | Streptomonospora .
Salinibacterium F1 Blastococcus 4 /™ )& [ 55 55 3

(13) GJ2 (Hh0.25 g, Ki 2 #20.2 g); (14)
B7-2 (i BEHEO.5 g, ILIRO. 1 g); (15) C1-2 (Hih
1 g, RITAEMR0. 1 g);(16) GW2 (1 §&E0. 1 ¢,
T/ 2£0.03 g) 5 (17) CMKA-2 ( H #2015 g, iR /K
fifElE B 110.05 g) 5 (18) Z5-2 ( H #E WE1 g, N & 1R
1g);(19)F6-2 (5K HHO. 4 ¢, B R K MEDO0.2 ) 5
(20) GA2 (VEH2 g); (21)ISP32 (& J12 g) 5
(22)HV-2(JEHERO. 1 g) .

FIRH(13) - (22) 2 M4 L/ 340 2 200 e
i, S5 w1 el M pH AR I RS IR EE . ik
BRI LA A 8 PP LAk 55 75 L 10 65 545 B 1 B, [7] 15
VN AR 48 A B 2 B0 5 A5 5 i e 1 it h
W BUEE T I N S AL ET0. 04 g, R REEL. 73 g, IR A
0. 02 g, Bk R 50. 46 ¢, B IR A 811 g, i FR WP
0.01 g, fkHEE 451 mL(0.001 g/L), & & 4 /E 21 mL
(0.5 mg/L) ,pH8.2 -8. 4,

(23)MSL-1 (251 g, T 1% 2£0.03 g) ; (24)
T-P-1 (HFEHEO. 5 g, I 0. 1 g) 5 (25) MA 2216-1
(RO 5 o, I RESRHUA0. 1 g) 5 (26) NA-1 (45 [

R g, 2 W $3 0.3 g) 5 (27) SC-SW-1 ( A %5 1% & ¥
1 g, THE20.03 g); (28)ISPS-1(Hihl g, KITA&
%1 g) .

BFRHE(23) - (28) ¥4 2 2% STk h BT AR IE 1
P R ZK IV PRI TR LR B IR S oy B B R R
VEKY - 3R 3% Sk (MSL) N g R R (T-
P)'"*' MA 2216 ( Difco) , NA ( Difco) , SC-SW, il £h
PREE > B R IR L 0 ROISPS ' R Ak B SR 2 L BRA
J5 O RS B IR A T 1/10 B VR AR R - REFL AL 3
HO s 25 i A B A B
L5 HEAZE

SR JH 0 R ST RO A vk, B P s 97 5 4% Bh vk ik
B3 ANPAT,37CHY (S-C B FR 3 30°C) 5] B B 5
2 -3 JH R ISP4 $5 3% B EAT B AR 4li4h .
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PR RR S DR 41 DNA ) 352 R T i i 125 /s 2 4 1Y
B DNA J535"* 168 rRNA [ PCR 7 8 5% H 41 1 it
M5l e E o5l % PA(827f:  5'-
CAGAGTTTGATCCTGGCT-3") F1 Jx [ 5| 4 PB
( 1523-1504r: 5'-AGGAGGTGATCCAGCCGCA-3"),
1 = slidk )5 316 B B AE Y TREAT BR A w AT
W, K IR 4E B M b BLAST Rt P 4 &8 F)
GenBank %4 J22 o 2E AT AHABLIE L X 98 R, N #oM K
J& AT SRR 16S TRNA JE K 5 41, #) £ 2 45 ik
R, FH MEGAS A (¥ Clustal 277 247 2 7 41
O, K 2B B 0 SO SR AR i B R R B

2 4R

2.1 E-T 16S rRNA £ [ 32 = BY [ 58 75 & 5 B 7K
MR ABERIBERSHFEDN

28 16S rRNA SC A 1) e 15 B e 50 iy 6 3l 7K e
NG BEAT T I e B SR SO IL AT B A 434 A
v, H T 52 4~ OTUs, SR H] SPADE #4F 2 AT il £k
W2 AEPESR B BT (R 2) , 4 RAEB W W) Fh 5
(Species Richness ) & 53.8; & A% #§ #{ ( Shanno
Index) 4 3.381; 3¢ ¥ #% 8 % ( Simpson Index) K
0.06191, M ZFEMEFEHBORE 1% #6058 s 4 W
ZREVERCN R o AL 16S rRNA JE B 5[5 SC 1% 1
Rarefaction curve (& 1) A H L, &k O T 22, /8
i Kemp' "™ HOBE TGI8 N R DL L0, it T
AN A NIPNEL (E7



GRER 5 ¢ B g 5 i A M TR T 0 B SR B R SR T 2 AR /B ) S 4 (2013) 53 (8) 801

R2.MRAESEBKBEREE S H T

Table 2. Actinobacterial diversity index of Hypersaline beach from Aksu

L No. of Species richness Shanno index Simpson index
Ay OTUs ACE-1 95% Cls Chao&Shen 95% Cls MLE 95% Cls
Hypersaline beach 52 53.8 (52.3,61.1) 3.381 (3.152, 3.611) 0.06191 (0.04631, 0.07752)
&0 75 F6 FI GW1 748 4 5578 77 155 57 56 5 F T W B v &

0 100 200 300 400 500
Number of clones
1. B ST 55 /& B R K M 3L R TR A T AR B B %
Figure 1. Rarefaction curve for Actinobacterial library of Hypersaline

beach from Aksu
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R0 A A5 TR W AW B 3 A SE 44, R TRC R TR 20
(‘Actinobacteridae ) , B 78 1 W44 ( Acidimicrobidae ) Fll
2T €6 4T 74 W 49 ( Rubrobacteridae ) ,24 4~ )& , R Ab 5 ¥
K ®W & ( Yonghaparkia ). & K A W JE
( Salinibacterium) F| K 7% KW )& ( Leifsonia ) ¥ FT P
J& ( Microbacterium ) | 2 B BL Wi 14 J& ( Demequina ) | £
Y4 1y J& ( Cellulomonas ) . % FF &
(Arthrobacter) 7% v [K 1 J& ( Kocuria ) V8 Wy £ 3% B}
IS T J&@ ( Nesterenkonia) . %' [ 1 J& ( Rothia) | ¥ J&
J& (Marihabitans) 1% = B W5 1% J& ( Bogoriella ) |1
#F J& ( Corynebacterium ) . 3 Z¢ i ] K =
( Friedmanniella) | 43 ¥ ¥T % J& ( Mycobacterium ) | %
M T 8 ( Streptomonospora ) | 75 i W Uk B
( Thermobifida) | f - ¥R i J& ( Blastococcus ) | 8, 6 %
T2 W & ( Amycolatopsis ) . %l % TC %1 K J&
( Lechevalieria ) | llumatobacter . lamia . 4L {0 ¥T W J&
(Rubrobacter) F11& 1  # J& ( Thermoleophilum )

2.2 M7 e R EK MR E 9 R RS LR

207 B AR WS A ST, DB 5 % iy R K MR
JLy 2 5 403 BR LR 1R L4 FhOOR I S 2 TR0k T A R
WA 3, G5 RALW] 8 P fil B 7 2 1 B A SRAFAT AT
JBUE T TR PR, T 28 10 A5 BB I 3870 3 21 3 AN 1) TR
2w, B BE B R 8 ( Streptomyces ) | /N WL 1R R
( Micromonospora ) 1 /5 i X I 1 J& ( Thermobifida ) .
25-1 73 B F) 3 BRI, F6-1 A1 GWI1-1 %73 12 5] 1
PRI T, R B & & T 3R A58 0 B9 1 40 0 o

PR il (R A 02 s Y AL 1) 20 B R

Pl e R A R WS Mz ek
R 4 BERE R LW NA (S-C PYG Rl SC-SW %, %
Z W IR A M B O PR M X AR B R A R I
Amycolatopsis . Streptomonospora ., Salinibacterium Kl
Blastococcus AT 73 B 35 97 o G5 R KW Jr B 3RAS T
B 15 5% P o~ B Amycolatopsis Fl Streptomonospora 2
N &, Amycolatopsisfastidiosa , Streptomonospora alba,
F1 Streptomonosporaamylolytica 3 N . i B #2 4%
G 15 % 8 75 TR T W) ol AR 9 LR IR Ry AT G
TR AT REAT 43 BB 5 B 1 B UE 2 AT AT I, W] B PR s
P25 40 AT L T 2k T R Aol B U

A7 568 24 S KU VA B T R 20 S AR 1R S ol
FRILIL T BB T AR I T, B Streptomyces |
Micromonospora . Streptomonospora . Saccharomonospora
Nocardiopsis . Actinomadura 1 Nonomuraea, Z i} 5%
T2 2 e B IR U 2 A T TR T S TR AR A
S5 ) T-P-1 F1 MSL-1 B 7% 3 73 138 OR B, 75 73
B 6 AR 3 AR AR o P R R R AR
B, AR RS 2 £ B A AN ), DA g B A R OR
&, T-P-1 (i B8 O B U5, I 208 b 220U80) I T e v
Iy BB BT

g5 AR BEAL R SR AL R G2
B7-2.C1-2 GW1-2 CMKA-2.75-2 F6-2 GA-2 ISP3-
2 MUHV-2 B IR0 12 2 318 MR 2w, 70 J@ T 13
A&, B Streptomyces . Micromonospora . Il ifi = K 1 J&
( Nocardiopsis) $ ¥ ¥ 1% J& ( Saccharomonospora ) . %
A W 8 ( Streptomonospora ) . Bl TG ¥ B W &
(Amycolatopsis) . B ¥ H7 B J& (Actinomadura ) | B ¥F
K WO s ( Nonomuraea ) . JH & % 8 W )&
(Actinopolyspora) i [ WLt J& ( Isoptericola) . ¥ W) i
2k 0 % W J8 ( Plantactinospora ) . i £ K W &
(Nocardia ) R B %5 18 )& ( Glycomyces) o M I Z& 14 73
RN JE R B IR AR GI-2 (CH i A B U 5 R 2R h 2
U BOR T b, BE 23 1 E) 10 AN 8 I B LR
C1-2 By IR FE (CH b A i st s R & 2R A J ) , 70
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EEWN Unknown
ZY205 (JX242809)
99 Microbacterium phyllosphaerae (NR 025405)
78 Salinibacterium aquaticus (EF373534)
Yonghaparkia alkaliphila (DQ256088)
Herbiconiux flava (AB583921)
Leifsonia kafniensis (NR 042669)
Cryobacterium psychrotolerans (NR 043892)
ZY49 (242808)
B Unknown
ZY'185 (JX242811)
99— Demequin aaestuarii (NR 043465)
14-306 (JX243114)
Bogoriellaceae bacterium (F1969847)
ZY402 (1X242812)
99- Cellulomonas chitinilytica (NR 041511)
99 4-98 (JX243120)
Rothiaaeria (NR 024785)
853-129 (IX507150)
671 Kocuria aegyptia (NR 043511)
ZY328 (1X242815)
3-218 (JX507153)
99! Nesterenkonia lutea (NR 029120)
ZY231(JX242814)
ZY107 (JX242813)
%2 Arthrobacter oryzae (AB648969)
99[ ZY138 (JX242819)
Streptomonospora alba (NR 025219)
99— ZY71 (JX242818)
Mycobacterium aromaticivorans (NR 043284)
3-424 (JX243065)
Amycolatopsis marina (NR 044465)
4-17 (JX243119)
99" Lechevalieria xinjiangensis (NR 044009)

Blastococcus jejuensis (NR 043633)
ﬁ'_T:?s-Z@ (IX507152)
64 ZY80 (JX242821)

ZY269 (JX242817)
99 ZY'198 (1X242817)

Friedmanniella okinawensis (AB445455)
3-29 (IX507141)

0.02

7
78

97,

ZY382 (JX242816)
95 Marmoricola aequoreus (NR 042547)
51 4-15 (JX243075)
Thermoleophilum album (AJ458463)
Rubrobacter taiwanensis (NR 025220)
C Unknown
D Unknown
E Unknown
F Unknown
G Unknown
Tamia majanohamensis (NR 041634)
3-30 (JX243045)
3-292(JX507158)
3-40(JX243047)
5 49-4-23 (JX243081)
== 4-36(JX243086)

2 ZY292(JX242831)

3-246(JX507154)
TTumatobacter fluminis (NR 041633)
86! 3-34(JX507143)
H Unknown

_ I Unknown
H ! Unknown

2. MEERERFS 16S rRNA EEAEMMRFLER

Figure 2. Neighbour-joining tree showing the phylogenetic relationships among acinobacterial 16S rRNA gene Sequences. The numbers at the nodes indicate the

bootstrap values based on neighbor-joining analyses of 1000sample date sets. The scale barrepresents the estimated number of base changes per nucleotide

sequence position. Sequences of clones detected in this study areindicated with“JX”. The numbers in parentheses are accession numbers of sequences.
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BT AN TR W LA R 252 K FR R (CH R R
TR 5 N TR A L) 4 B3 3 6 AN JE IR R 1, GW -2
AT CMKA-2 (H i i 4 B st 5 T 186 32 4 20U 190
B 5 AN B I o A0 AR T I R OR L Z25-
2 B R, 0k 21.38% , LU & B2 (RN
WEUs s LR A &UU5 ) A G2 HY B R 20 o4 17.30%
F15.09% |

P LR B D 7 vk By IR R A5 R R W], A SL IR
A0 R A 8 A IRk H AR U 1710 R
T A B A ST AR 0 R il ER VOIS T R
TR R TR B o IX — S5 R R ARSI 58 Bl R R XS
15 B I PR B TR 1 ) 1 HOR AR AT, TR T T
PLA I 2 B O IR IR 28 A7 3R 05 AR B R AL Bk I
iy A S ST B TR A

RILEFTARANBRBAUERELIALZES»BEE LK

Table 3. Comparison of actinobacterial genus by different selective strategies

Control Media of Media of Media of Media of
Genus Genus Genus Genus Genus
group strategy 1 strategy 2 strategy 3 strategy 4
Plantactinospora Amycolatopsis
Glycomyces Actinomadura Streptomyces
GJ - NA Amycolatopsis GJ-1 - GJ-2 Streptomyces Streptomonospora  MSL-1 Micromonospora
Saccharomonospora Streptomyces Nocardiopsis
Micromonospora Nocardiopsis
Streptomyces
Streptomonospora
87 B o Streptomonaspora 871 ~ 872 Micromonospora Nocardiopsts 1-p-1 Actinomadura
Saccharomonospora Sireptomyces Saccharomonospora
Nonomuraea
Nocardiopsis
Streptomyces Isoptericola
Mic J Nocardi
cl - PYC - cl-l - c12 eromonoipors BOCrEENIADI6-1 Streptomyces
Nocardiopsis Saccharomonospora
Streptomonospora
Streptomyces Micromonospora
GW1 - SC-SW - GWI1-1 Thermobifida GW1-2 Nocardiopsis Streptomonospora ~ NA-1 Streptomyces
Saccharomonospora
Streptomyces Actinopolyspora
CMKA - CMKA-1 - CMKA-2 Nocardiopsis Nonomuraea SC-SW-1 Streptomyces
Saccharomonospora
Streptomyces
Amycolatopsislsoptericols
75 - 75-1 Micromonospora 752 ”_L} cotatopsisisop fvmo a‘ . ISP5-1 Streptomyces
Micromonospora Nocardiopsis
Saccharomonospora
. 5 ] 5 Streptomyces Micromonospora
Fo - Fo6-1 Streptomyces F6-2 i o
Nocardiopsis Saccharomonospora
A B GA-l B CA2 S?reptorflycelx Micromonospora
Nocardiopsis Saccharomonospora
1SP32 Streptomyces Actinowfdura o
Saccharomonospora Nocardiopsis
HV-2 Streptomyces

(Media of Strategy 1) ; Media based on culture guided by uncultured molecular technology method ; ( Media of Strategy 2) ; Optimized media based on oligotroph; (Media of

Strategy 3 ) ; Optimized media based on geochemical parameters; ( Media of Strategy 4 ). Optimized media based on brackish marine environment; ( - ).

Unobtainedactinobacterial strains.
2.3 WEFNELHEZHEME

Bl 5 5 i R R K ME BRI, 8 4 B o) SR AL Ak
Ja$k o) B 403 BR L R B & KR L 168
rRNAHaelll i 1) 1 (1 3) <5 T Byl B 1 &2 3k
Joi M U R MR R AT 16S rRNA )7 43 BT, 25 2R

RO L T 2 FEVENCh 5, 20 A T A 8 AN
H 10 MR 14 DN (HA 4) o Streptomyces Ji I 3
8 L i 69.96% , o E 1.5% - 5% $hkEE T ik
64.76% , H: ¥k J& Nocardiopsis Kl Micromonospora , 4y
Wy 7.69% Fl1 6.95%
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M1 234546 78 910

bp
2000

1000
750

500
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Figure 3. Agarose gel electrophoresis of cultured Actinobacteria digest by Haelll. M, DNA marker DL2000 ; lane
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Table 4. Distribution of actinobacteria isolated from soil sample by four strategies with different salt contents

Suborder Family Genus Ratio/ Salt content
’ % 1.5% 5% 10% 15% 20%  25%

Corynebacterineae Nocardiaceae Nocardia 0.25 1 - - - - -
Streptomonospora 5.46 1 - 7 2 1 -
Nocardiopsaceae Nocardiopsts 7.69 10 11 15 4 1 -
Streptosporangineae Thermobifida 0.50 - 2 - - - -
Streptosporangiaceae Nonomuraea 0.50 4 - - - -
Thermonosporaceae Actinomadura 0.99 4 1 - - - -
Streptomycineae Streptomycetaceae Streptomyces 69. 96 172 89 6 1 - -
Pseudonocardineae Pseudonocardiaceae Amycolatopsis 1. 49 6 - - - - -
Saccharomonospora 6.70 1 6 3 15 5 -
) ) ) Micromonospora 6.95 27 1 - - - -
Micromonosporineae Micromonosporaceae Plantactinospora 0. 50 ) _ _ _ _
Glycomycineae Glycomycetaceae Glycomyces 0.25 1 - - - - -
Actinopolysporineae Actinopolysporaceae Actinopolyspora 0.50 - - - - 2 -
Micrococcineae Promicromonospore Isoptericola 0.50 - - 2 - - —

( =) : Unobtainedactinobacterial strains

AN [ A JEE 5 7 53 2 30 T TR R SR A W) A

Sto 1.5% Al 5% il FE I BE IR B 7h B B R Mk i £ o
1.5% 1 5% #h o & K5 9% 3k oy B B W 2 WA
Nocardiopsis |

Streptomyces | Micromonospora .

Streptomonospora . Actinomadura . Nonomuraea .
Amycolatopsis \Nocardia .Plantactinospora , Thermobifida Fl
Glycomyces 3L 11 /M@, 10% F1 20% 5 & 15 77 5L 4y 55
B £k & Streptomyces . Nocardiopsis . Saccharomonospora .
Streptomonospora \Isoptericola F1 Actinopolyspora 6 A~ J& ,

Streptomyces . Saccharomonospora F1 Streptomonospora Ji

20 SR TR SRR, N 1L 5% —20% Ehk 1

i

B Ak B BG4 K H Actinopolyspora BETE 1 Hh
WEE(20% ) K50k B oy 83,

# TRM46796-22 , TRM46797-38 , TRM46794-
61, TRM46796-8, TRM46796-54, TRM46793-9 .
TRM46794-36 . TRM46793-6 il TRM46796-34 %% 9 Fk
LR 5 CUR R B BRI 16S TRNA JE R AL 1 35 41%
F 97%, T fE AU F£ X  Streptomyces  Fl
Saccharomonospora J& W) ¥ 26 B B, Ho 4 S Mo A 1) 75
Sl 2 My R T Bt — P EE,

Bi] 5 5 v A ZK M T 2k 1 5 GenBank %5 4 2
T OAT IR RGO E KRR WK 4,
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74 Streptomyces lusitanus (AB184424)
92 Streptomyces longispororuber (AB184440)
75 Streptomyces tricolor (AB184687)
90 TRM46796-34 (KC336376)
Streptomyces xantholiticus (AB184349)

i TRM46793-6 (KC336392)
1001 TRM46796-54 (KC336171)

100

TRM46793-9 (KC336387)
TRM46796-8 (KC336247)
100 |F TRM467973-8 (KC336236)
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73

100L— TRMXI-2 (KC336402)
00— Nocardia thailandica (AB126874)

64 L TRM46799-1 1(KC336169)

Ampycolatopsis fastidiosa (AJ400710)
100L_ TRM46797-13 (KC336126)

100 I_— Saccharomonospora xinjiangensis (AB557596)
TRM46799-24 (KC336254)

100 Saccharomonospora pawrometabolica (AF540959)
W|_7|: TRM46794-22 (KC336152)
53 TRM46794-36 (KC291440)

g5 TRM46795-70 (KC336312)

| L TRM46797-19 (KC336144)
Actinomadura rifamycini (U49003)
Actinomadura apis (AB557596)
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———— Actinomadura livida (AF163116)

Nonomuraea turkmeniaca (AF277201)
100 Ii TRM46796-90 (KC336339)

TRM46796-22 (KC336395)
/4 Thermobifida halotolerans (EU250489)

100

8

99 TRM46750 (KC336281)

100 Streptomonospora amylolytica (EU442551)
TRM46740 (KC336279)

83 ——— TRMA46710-5 (KC336271)

99 —,j Nocardiopsis aegyptia (AJ539401)
97 Nocardiopsis flavescens (GU997639)

100 Plantactinospor amayteni (F1214343)
TRM46796-58 (KC336252)

TRM46704 (KC336255)
5 TRM46703 (KC336299)
30 Micromonospora echinospora (U58532)
79 Micromonospora citrea (X92617)
55L TRM46787 (KC336347)

— Actinopolyspora mortivallis (DQ883812)

Figure 4. Neighbour-joining tree showing the phylogenetic relationships of Actinobacterial sequences obtained from hypersaline beach of Aksu
with closely related type strains. The numbers at the nodes indicate the bootstrap values based on neighbor-joining analyses of 1000sample date

sets. The scale barrepresents the estimated number of base changes per nucleotide sequence position. Sequences of isolated strains in this study

1001 TRM46710-4 (KC336308)
4. MEAFaRlBkEFERRNEERRELEN

areindicated with“ TRM”. The numbers in parentheses are accession numbers of sequences.
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New isolation methods and phylogenetic diversity of
Actinobacteria from hypersaline beach in Aksu

Yao Zhang' *, Zhanfeng Xia'?, Xinbo Cao’,Jun Li*,Lili Zhang'*"

'Key Laboratory of Protection and Utilization of Biological Resources in Tarim Basin of Xinjiang Production & Construction
Corps, Tarim University, Alar 843300, China

: College of Life Science, Tarim University, Alar 843300, China

Abstract: [ Objective ] We explored 4 new methods to improve the isolation of actinobacterial resources from high salt
areas. | Methods ] Optimized media based on 4 new strategies were used for isolating actinobacteria from hypersaline
beaches. Glycerin-arginine, trehalose-creatine, glycerol-asparticacid, mannitol-casein, casein-mannitol, mannitol-alanine,
chitosan-asparagineand GAUZE’ No. lwere used as basic media. New isolation strategy includes 4 methods; ten-fold
dilution culture, simulation of the original environment, actinobacterial culture guided by uncultured molecular technology
detected, and reference of actinobacterial media for brackish marine environment. The 16S rRNA genes of the isolates
were amplified with bacterial universal primers. The results of 16S rRNA gene sequences were compared with sequences
obtained from GenBank databases. We constructed phylogenetic tree with the neighbor-joining method. [ Results ] No
actinobacterial strains were isolated by 8 media of control group, while 403 strains were isolated by new strategies. The
isolates by new methods were members of 14 genera ( Sirepiomyces, Sireptomonospora, Saccharomonospora,
Plantactinospora, Nocardia, Amycolatopsis, Glycomyces, Micromonospora, Nocardiopsis, Isoptericola, Nonomuraea,
Thermobifida , Actinopolyspora, Actinomadura) of 10 families in 8 suborders. The most abundant and diverse isolates were
the two suborders of Streptomycineae ( 69.96% ) and Streptosporangineaesuborder ( 9.68% ) within the phylum
Actinobacteria, including 9 potential novel species. [ Conclusion ] New isolation methods significantly improved the
actinobacterial culturability of hypersaline areas, and obtained many potential novel species, which provided a new and
more effective way to isolate actinobacteria resources in hypersaline environments.

Keywords: hypersaline beach, actinobacteria, isolation strategy, isolation medium
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