Research Paper MRS

WEED SR Acta Microbiologica Sinica
49(6):710 - 717; 4 June 2009
ISSN 0001 - 6209; CN 11 - 1995/Q

hitp: //journals . im. ac. cn/actamicrocn

PEER LN ERIEEET B S T M

TRV EEY AL H A
O e[RRI LT, AT 5 5052, A6 100101
CHLTA LA - S R85 5, 1. 330045

O H 0 YE R R - 338 v Fg g TR 22 IR TR W1, e ST AT R B 2 B 5 ik, OF T L2 . KR
ANTE] B ot AR PR ORI 73 1 B R 3, TR AN [) 00 FRUTE AT 73 1 5 AR 4 TS0 TR PR BT 9 RO 7 3 e
DB ITEM G o R ERAES B 75000 WLV RAR [T 17 43 BRI 3 RE S b AT 70 15 s AR B IR 70 1
WK HEAT 7040, 30E— A3l e ) % SR (0 B PO A LS8N pH B B A A S A 5 ARSR TR PR s AR BT RR AT
16S RNA FEKF 51 43 Hr i U Z ek o L4 2 W IR 22 PR BT 1R e £8 43 B8 75 1k 8 R il 48 00 Wi 7 0
AN TREAE PR  SRATTES TN T T TR 7125 TR R AN ZE0E W R (4% 50 mg/LO T GTV B3k JH 73870 2 2K
2 369 BK, U108 10 AR BRELAE T 6.6 90 by ™A 8 IR IR 5 72.4.9% 9 1 MG TR 15 21.0% A
T P T VT o 52 RV PR TS £ AT AR BT RR 7 A1 T IR BT H A 1) 12 1 Jis = BE %5 81 R C Streptomyces )« /)N - fL T )
( Micromonospora) i [CT# J& ( Nocardia )~ B BF 1 %1 J& ( Nonomuraea ) 56 H 2 T J& C Kribbella ) ~ 7> AU 1R J&
( Microbispora )~ "5 F-47 18 J& C Actinomadura )« $4 TS A B 1R W1 J& C Amycolatopsis )~ T .2 11 J& ( Dactylosporangium )«
WK I T &  Lentzea ) V7 3)) VY 461 181 J& C Planotetraspora ) FViE V8 2 18] J& ( Streptacidiphilus ) » 3 V5 55 B 73 125 B AR
FERGR T LR 12 DA FERIIEACSEME . C4538 YT £ 57 38 FE R 73 25 5 32 v 1T - S 1R 22 IR TR 2k v
1 e A7 12 s YL PG R 35 A 2 0 22 R A R 2 R T T o

RBRIA): WETRIM T TR RSB AR LR

PESES: 0938  XEkiRiIREE: A XEHS:0001-6209 (2009) 06-0710-08

WE MR R |z Al TR E L, AR AT
WU IR IR S L RS Pl B AR TR
B, DA = ) 22 77 R S  2 RAE KY,
LI TR 22 IR TS TRT HAOAIT 200 3 R A A BT R 70 B
WEY) R A R .

CAT IRBE 5T 45 32 W12, W8 IR I 2 W1 T 4% g
PR ZEHE, B rh B 8 1R ( Neutrotolerant acidophilic ) 1
PRI I ( Strictly acidophilic ) UZE B . L W 1R T
LR AR pH 3.5 B0 4.5 P PR AR G, T AR I TR I
LW R pHJEE A 3.5 ~ 6.5, HF ] B U5 Y g

7738 3 LU rp i TR B4k 1R i e T ) BB 2R K pH
Yo R 4.5 ~5.5,

Williams 2557 8T 1971 44538 fib 17 A 5 05 12
3 b gy B B HOR AT B TR AR 1 IR i %
B o 2003 4F Kim 251051 3 ¥R 5 55 1 6 AHEAE 1
W REIR ML AT T 2 4000 W50, RIVEA T/ R
G T8 R B 55 b6 8 AT (RS TR A
JEZ AN Rk o B, R ST T B B R W R
( Streptacidiphilus gen. nov.). B Ji, FA1SE 5 5 F1 9%
Goodfellow H¥% S % th IR P 1 358 vp 4 8 51 ™

HEEWH: WK ARFEI 4 (30770002); [ %4973 10 H ”(2004CB719601)

“JMAEVER o Tel/ Fax: + 86-10-64807311; E-mail: huangy @ im. ac. cn

EEE T T 201984 - ), 0, LG 22 N, WL AT 904, 1 3N FTBER B R G4 5T

Y5 B #A: 2009-03-02; 1& 21 H #A: 2009-03-25

© FEBZRHMEDFRMATIKSHwRES http://journals. im. ac. cn



Mg

S WEIR 2RISR IR R > B 5 2 FE M /U E D 2 4 (2009)49(6) 711

R WETR I EAT BE 55 1 T2 AR IO BRI AR, IR 8 1 My
WETREHTRNT S UK, B KRR H AR 2 5K S
AR b B 2 JE T T g0 B AR BT e H
( Catenulisporinae ) WV 1R T £k PR,

T IR TR T80 % AT Ak 22 TR 5 ol 458 IR ) 502
MY, NATTEAAERS B AR P4 55 v g 12 T 2k 11 22 A L 110
NS i i) € PN e S S e S
AR AE A ™ ) » T 3K 26 T AR PR 3R A5 R T A R
ST WK FINE Janssen #UHZ S5 % A 30H
(R I 3 SR M 4 M A - 83 v 70 3 213 TR g
PR A2 ) AT (e S 4 A 5

e LU PARRE 15 77 RE S0 A Rt 8 h 7 B 2 A
ROy SN A N AR S L TR = PN AR
RIS RUZIR R 5 ST R 1A 11
FOAE I AFIE LXK RO M kv T IR 22
TR V1) 08 #6120 18 5 3k, JF i R LR 25 A
16S tRNA % K51 73 Mk 58 1 73 B R PR 1K) 22 FEPE

1 MRAT %

1.1 ##
1.1.1 E3JERF i R R A LR 1.

F1 TERFEIERE

Table 1  The sources vegetation plant and acidity of soil samples

Number Location Vegetation pH
1 Yaoli forest, Jingdezheng county» Jiangxi Province Sassafras 5.0
2 Yaoli forests Jingdezheng county» Jiangxi Province Alniphyllum fortunei 5.0
3 Yaoli forest, Jingdezheng county, Jiangxi Province Couch grass 5.0
4 Yaoli forest, Jingdezheng county, Jiangxi Province Rhododendron ovatum 5.0
5 The foot of Wushan copper mine> Ruichang city; Jiangxi Province Couch grass 3.5
6 The foot of Wushan copper mine> Ruichang city; Jiangxi Province No plants 3.5
7 The eastern region of Jiangxi Agricultural University Osmanthus 5.0
8 The eastern region of Jiangxi Agricultural University Tea plants 5.0
9 The eastern region of Jiangxi Agricultural University Camellia oleifera 5.0
10 The eastern region of Jiangxi Agricultural University Cinnamomum camphora 5.0
11 The eastern region of Jiangxi Agricultural University Aculeate tree 5.0
12 The western region of Jiangxi Agricultural University Cinnamomum camphora 5.0
13 The western region of Jiangxi Agricultural University Osmanthus fragrans 5.0
14 The western region of Jiangxi Agricultural University Fir tree 5.0
15 Xiangshan, Nanchang city, Jiangxi Province No plants 5.0
16 Xiangshan, Nanchang city» Jiangxi Province Couch grass 5.0
17 Poyang Lakeside, Jiangxi Province Couch grass 5.0
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Fig. 1  Average numbers of colonies ( x 10* CFU/g dry weight
composite soil ) recorded on different selective plates ( A, C) or after
different pretreatments (B). A: Routine pretreatment and media with CY
+ NY + NA; B: GTV medium with CY + NY + NA; C: GTV medium and

pretreatment with DDC.
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2.4.1 VEPRBEREPAIT) 16S rRNA K K741 7347 ¥ 2
WIRT 30 BREERE B SR OC U0 HERE B I 16S rRNA
R ARG KB g . WA 165 RNA H: P ) AH

RIS REE R B <5, WS 30 PRVE R 55 2% 14
AR TR AR I b i 12 A I 2 e 3 10 10 Ak o) A, AR R
12 NATE R A B (1) BFE FXJ1.255+1.257-
1.21541.164+1.167+1.190~1.332+1.227 fRK B 1,
a3 AR 1 0 2 1 B (O RN (0 S (2D
PR FXJ1.2971.208 ARGEHE 1T, 342k B B (U260 (3)
PR FXJ1.19541.136+1.169+1.198 fREHE VI, K B
FIE 8 B R K #9 2R 15 (4) RIAR FXJ1.076+ 1.265+
1.088+1.264 fURHE X, $42k BHIRAKSEHE: (5) B
FXJ1.116.1.259.1.067 AR HE X, Yok A B 080
(6) BFIFE FXJ1.066+1.124-1.069 fCEHE X1, ¥k A
PRI IEHE; (7) BFE FXJ1.1931.130.1.052+ 1.021+
1.338.1.139 43 5l JE B 5 00 (1) 1 AL A, & A AR R
M-IV~ V VISV XT -

2.4.2 WERF AL B 1 165 RNA 2 K ¥ 51 4
T+ 168 tRNA & [X 7 41 73 B 2 B, 22 PRAR A T304k
ST H R 11 ANEGR 2, g T 3 AR
/N B FU R & C Micromonospora) LA FEE, JL 6
BEAC K R PR AR FXJ1. 144+ FXJ1.102. FXJ1.166~
FXJ1.179-FXJ1.034.FXJ1.177 #1 FXJ1.271 5°€A415%
AHIE () A0 A1 ) 168 (RNA JE B3 470 A L PG T
9% , 1 A] HE A& A KN B AP, & 3 Wos T I
FXJ1.102-FXJ1.177-FXJ1.179 53 7 5 ds AR 3 19 © 40
W1 168 RNA JEK RS RK T KK R
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Table 2 Phylogenetic affiliations of 22 rare actinomycetes based on comparative analysis of their 16S rRNA gene sequences

The strain No. of

The number of

Identities of 16S rRNA

. . Genus The closest species
representatives representatives gene sequences/ %
FXJ1.144, FXJ1.178, Micromonospora chatyaphumensis » Micromonospora
FXJ1.262, ¥XJ1.347, 6 Micromonospora echinofusca»  Micromonospora ~ chersina>  Micromonospora 98.2~99.6
FXJ1.349, FX]J1.353 auratinigra » Micromonospora olivasterospora
FXJ1.143, FXJ1.258, . .
FXJ1.334 3 Nocardia Nocardia nova 99.2~99.6
FXJ1.102, FXJ1.266, 3 Nonomuraea Nonomuraea kuesteri » Nonomuraea bangladeshensis 98.5~99.9
FXJ1.267
FXJ1.166, FX]J1.292 2 Kribbella Kribbella aluminosa 98.5~99.3
FXJ1.343, FXJ1.350 2 Microbispora Microbispora rosea s Microbispora corallina 99.2~99.3
FXJ1.340 1 Actinomadura Actinomadura maheshkhaliensis 99.5
FXJ1.302 1 Amycolatopsis Amycolatopsis pretoriensis 99.2
FXJ1.179 1 Dactylosporangium  Dactylosporangium fulvum 98.9
FXJ1.034 1 Lentzea Lentzea violacea 98.6
FXJ1.177 1 Planotetraspora Planotetraspora silvatica 98.8
FXJ1.271 1 Streptacidiphilus Streptacidiphilus jiangxiensis 98.8

3 e
i xof 3k [ Fg 75 VL VG 4135 b g IR I T Y

OY B, B 53 B E TR 22 R B LR VA ) e A Uy ik, R
W RO FEGBEAT DDC IR AL B, S I e e v R
(50 mg/L)- il 55 1% 3 (50 mg/LOFZERERIRR (50 mg/L)
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FXJ1.255 (FJ754487)
FXJ1.257 (FJ754488)
Streptomyces shiodaensis NBRC 138357 (AB269717)
FXJ1.215 (FJ754485)
FXJ1.164 (FJ418899)
FXJ1.167 (FJ418900)
FXJ1.190 (FJ754481)
Streptomyces sakaiensis NBRC 34057 (AB184762)
FXJ1.332 (F1754494)
Streptomyces capoamus NBRC 134117 (AB184385)
FXI1.227 (FJ754486)
Streptomyces galilaeus XSD-102 (EU184696)
Streptomyces bungoensis NBRC 157117 (AB184696)
Streptomyces microflavus JCM 4711 (AB045861)
Streptomyces showdoensis 1S-13 (EU124781)
54 Streptomyces rameus NBRC 37827 (AB184798)
0.01 (1 71y FXJ1.297 (F1754492)
54 FXJ1.298 (FI754493)
_}Hﬁ FXJ1.193 (FJ754482)
FXJ1.130 (FJ418894)
Streptomyces heteromorphus JCM 5031 (AB045865)
FXJ1.052 (FJ418891)
Streptomyces chromofuscus NBRC 128517 (AB1184194)
Streptomyces spiralis NBRC 142157 (AB184575)
FXJ1.021 (FI418890)
VI'L Streptomyces griseoaurantiacus NBRC 154407 (AB184676)
87[ Streptomyces lanatus NBRC 127877 (AB184845)
Streptomyces sp. 126 (DQ088174)
98 FXJ1.195 (FJ754483)
Streptomyces fulvoviolaceus NBRC 14148 (AB184573)
FXJ1.136 (FJ754480)
FXJ1.169 (FJ418901)
FXJ1.198 (FJ754484)
Streptomyces miharaensis NBRC 137917 (AB184482)

79

VIl FXJI1.338 (FJ418902)
99 Streptomyces senoensis NBRC 138437 (AB184525)
|: Streptomyces sparsogenes NBRC 130867 (AB184301)
Streptomyces sp. 405 (DQ088171)
FXJ1.076 (F1754495)
Streptomyces yatensis NBRC 101000T (AB249962)
FXJ1.265 (F1754491)
Streptomyces morookaensis NBRC 13461 (AB184865)
67 FXJ1.088 (FJ754479)
Streptomyces yogyakartensis NBRC 1007797 (AB249942)
Streptomyces cuspidosporus NBRC 123797 (AB184091)
FXJ1.264 (F1754490)
701 Streptomyces ribosidificus NBRC 137967 (AB184487)
Streptomyces sp. 132 (AY897270)
Streptomyces paucisporeus 14137 (AY876943)
FXJ1.116 (FI418897)
FXJ1.259 (FJ754489)
FXJ1.067 (FJ418892)
Streptomyces rubidus 13¢15T (AY876941)
Streptomyces yeochonensis NBRC 1007827 (AB249943)
FXJ1.139 (FJ418898)
Streptomyces guanduensis 7017 (AY876942)

FXJ1.066 (FJ418895)

FXJ1.124 (FJ418893)

XI[| Streptomyces yanglinensis 913 (AY882020)
FXJ1.069 (FJ418896)

Streptomyces yanglinensis 13077 (AY 876940)
Streptomyces sp. 926 (EU159565)

92

71

Catenulispora acidiphil DSM44928T (AJ865857)
'2 KREFESES BEKLIEXESEN 16S rRNA EERZZ A E R

Fig.2  Neighour-joining tree based on almost complete 16S rRNA gene sequences showing the taxonomic positions of representative streptomycete isolates.
Numbers in parentheses represent the GenBank sequence accession numbers. Numbers at nodes indicate the levels of bootstrap support ( % ) based on 1000

resampled data sets; only values above 50% are given. The scale bar corresponds to 0.01 substitutions per nucleotide position.
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A Nonomuraea turkmeniaca DSM43926 (AF277201)
Nonomuraea candida HMC10T (DQ285421)
0.005 Nonomuraea rubra DSM43768T (AF277200)
64

Nonomuraea salmonea DSM 436787 (X97892)
FXJ1.102 (FJ418910)

{ Nonomuraea maheshkhaliensis 16-5-147 (AB290014)
76 Nonomuraea kuesteri GW 14-19257 (A1746362)

Sphaerisporangium melleum 3-28(8)T (AB208714)

B 95 I: Microbispora sp. lupac 09 (AJ783993)
Microbispora chokoriensis 2-19(6)T (AB241454)

0.005 Microbispora sp. AM103 (AY361829)

[ Microbispora siamensis TT2-4T (AB193565)
86 Microbispora mirobrigensis WA201" (AJ626950)
Microbispora coxensis 2-30-b(28)T (AJ783993)

—— Microbispora citrea DSM 439037 (X92617)

94 |: Microbispora endolithica AA459T (AJ560635)
96 Microbispora coriariae NARO1T (AJ784008)
FXJ1.177 (FJ418906)
100 —E Planotetraspora mira IFO 154357 (D85496)
97

Planotetraspora silvatica TT 00-51T (AB112082)

C 99 |_— Dactylosporangium roseum DSM 43916 (X93194)
IW | Dactylosporangium fulvum DSM 439177 (X93192)
' 771 FXJ1.179 (FJ847943)

Dactylosporangium thailandense TFO 125937 (D85481)
Dactylosporangium aurantiacum 1FO 125927 (D85480)

71 [ Dactylosporangium vinaceum DSM 43 8237 (X93196)
100 - Dactylosporangium matsuzakiense DSM 438107 (X93193)
Micromonospora pattaloongensis T12-2" (AB275607)

3 REREH FXJ1.102CA) FXJ1.177(B)F0 FXJ1.179(C) R X B MFEF ML E /Y 16S rRNA ER A KA B #H

Fig.3  Neighour-joining tree based on almost complete 16S TRNA gene sequences showing the taxonomic positions of representative isolates FXJ1.102 CA),

FXJ1.177 (B) and FXJ1.179 (C). Numbers in parentheses represent the GenBank sequence accession numbers. Numbers at nodes indicate the levels of

bootstrap support (% ) based on 1000 resampled data sets: only values above 50% are given. The scale bar corresponds to 0.005 substitutions per nucleotide

position.
(1 GTV BENGHEAT 73 B B5 9% DDC X — ik Li&is
FHER RN 2 T B, QR A 3R 9« i R 75 33 b 2
2 TR A5, AN TR 2 5 AR R 1 38 DR 1) SR 4R, A A
AR TR K, T8 L N B Sy 26 FH 43 0 WO B R,
PR A AR A R 4y B R RN gy B
TR LRI R Z R R 25, E i RRIR AR
1K, HAR pH (L1 5, S HT B 1 S8 1) Js 4 A 55
AF TR TR 10 A s b A, 8 00 02k o i ) 7 A
RN ZRE P PR A7 200 A0 o) T AR L e ) R
Koo BLArBIALG TR T H B A B 909% L E, T
LML G071k CRFRE, HV 8L GYM %
FEHE) 3 ~ 4 5 LA b, O 43 5 T IR TR0 2 T 11 1
FB

RMTEAS  pH B E A KSR 168 rRNA S R
FE 553 Mt IR 45 B 70 0y R B, VPG R 0 b AP e A

2w 2 FEPERIFITI 45 R LU, ARSI 12 AN iE
W 7 PRI AL AL 5 T AR A 6 55 1 i 30 o g A
H S IR B TR DA 0 3 A, BIVEE XS XA XIT T
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Selective isolation and diversity of acidophilic filamentous actinomycetes from acidic soils

Yun Ding"?, Ying Huang' * , Jisheng Ruan', Yongsheng Gao®
(! State Key Laboratory of Microbial Resources, Institute of Microbiology, Chinese Academy of Sciences, Beijing 100101, China)
(% College of Land Resources and Environment, Jiangxi Agricultural University, Nanchang 330045, China)

Abstract: [ Objective ] To establish effective methods for selective isolation of acidophilic filamentous actinomycetes from acidic
soils, and to investigate their genus and species diversity. [ Methods] Four pretreatments and 5 media supplemented with
different inhibitors were used for isolation. The best combination of methods was determined according to the number and ratio of
actinomycete colonies on plates; and was applied to isolate actinomycetes from 17 acidic soil samples collected in Jiangxi
Province. The isolates were grouped based on cultural characteristics. The micromorphology and pH growth range of each group
were studied to choose the representative isolates; which were subsequently subjected to 16S rRNA gene analysis to investigate
their diversity. [ Results ] We found the best isolation approach involved Dispersion and Differential Centrifugation ( DDC)
pretreatment and GTV medium supplemented with cycloheximide, nalidixic acid nystatin Ceach at 50 mg/L). 369 isolates were
obtained,> and were assigned to 10 color groups. 6.6% of the isolates were strictly acidophilic actinomycetes; 72.4% were
neutrotolerant acidophilic actinomycetess and 21.0% were acidotolerant ones. The 52 representative isolates belong to 12
recognized genera: 30 of them fall within the genus Streptomyces 6 belong to Micromonospora» 3 belong to Nocardia 3 belong to
Nonomuraea»?2 belong to Kribbella,2 belong to Microbisporas and the other 6 strains belong to Actinomadura» Amycolatopsis »
Dactylosporangium s Lentzeas Planotetraspora and  Streptacidiphilus, respectivley. The Streptomyces isolates formed 12
evolutionary groups in the Streptomyces 16S fRNA gene tree. [ Conclusion] The selective isolation approach established here is
robust for isolating various acidophilic filamentous actinomycetes from soil. Acidic soils in Jiangxi Province harbor abundant and
diverse acidophilic actinomycetes .
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