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Table 1~ The source and pH of 6 Chilean marine sediments
sample place sites depth suffix pH
1 Estero Castro 42.30.2°S, 73.45.7°W 15 m ec 6.8
2 Canal Lemuy 42.31.8°S, 73.45.7°W 60 m cl 7.4
3 Golfo Corcovaclo 42.43.8°S, 73.23.5°W 138 m gel 7.2
4 Golfo Corcovaclo 42.53.2°S,73.09.0° W 200 m gc2 7.3
5 Canal Queilen 43.00.0°S, 73.30.0°W 91 m cq 7.0
6 Bahia Tic Toc 43.32.0°S, 72.52.0°W 20 m btt 6.6
L 1.2 FRulR A s . Wk AL 20 DNA $23G 1.4.4 RGKF 70 #r: ) BLAST {47 NCBI

#] £ ( Gen Elute™ Bacterial Genomic Kits, Sigma 23
Al , 3L ), PCR ¥y 2l i i 5 & ( ExoSAP-IT, USB
2wl ) , TOPO 5e B IR 5 & (Invitrogen 24 7], 3
), Taq & ( BioTaq polymerase, Bioline /3 ],
PEE ), A& # K (Instant Ocean Synthetic Sea Salt,
Aquarium Systems /A&, €/, 33.3 WiHHHETI L
KB FKBCH B 1 L 100% g K, 16. 5 5EiEh ¥ T
1 LEBE FKBCHIA 1 L 50% oK), HPK 4 DNA
PR 2 BLY (Ultra-Turvax T25 homogenister, 5 [F ) |
PCR 9" ##% % ( Biometra Tgradient Thermocycler, i
ES P
1.2 #®EESEH

SR FH Rk A 4 15 2% T B0 O kAT
DURRPIRE G T AL BE A B S 4% T8 P A 6 BRI 100
pL 3 5 % A T 6 ik % M B B FR AL Starch-
Casein ( SC) (RH)
agar''®’; SM1 agar'"’; SM3 agar'''’; M1 agar''”’;
Humic acid vitamins (HV) agar'” ; GYE agar'™*!_ #%
Fr A ] 100% ¥ 7K e i, OB 5, o8 i 2 R L 5%
WE i iR I 2 TR T I 2 280k BE 4y ) Dl 5010 A
10 pg/mL, Jr A & T 28 C By FRA s 7% 3 -5 Jl.
L3 BAMMEREERKHTN

TC 1t A 7K 26 22 Bt g A I T 7K M6 22 AR B 7R
il 55 ZRNR V- A, K T R (] o e o R Al L, 28°C
Fi IR 2 WL B R AR KR DL o
1.4 H# 16S rRNA ERF &S
1.4.1 DNA $2 . 18 #k 3 K 20 DNA SR H] Sigma 24
A ) G PR, 45 3 9 DNA KE S ifAE T -20°C
1.4.2  PCR " 8% . R 4 & 519 27 F (5'-
AGAGTTTGATCCTGGCTCAG-3") 1 1525 R (5'-
AAGGAGGTGATCCAGCCGCA-3") ") 47 1 Fl 3L
21 DNA #£ 5 16S rRNA KK PCR §"1 ,PCR J b 5%
% 18 Chun 1 Goodfellow [ 773",
1.4.3  PCR =44l f A /7> : 16S t1RNA JE[H PCR
P AR JE R i 2% 3 [E Macrogen 23 W] #E 47 7 41
€ o

agar'’); Raffinose-Histidine

GenBank HEAT )5 51 Lt % I 18 22 40 35 14 Bk 19 )57 911,
CLUSTAL-X """ HE 47 X, 28 18 Ay B X S 24
TREECON #i "™, 4F 49k "™ 9E4T R Gt 1L 40 47,
P HN 2 HTH 1000 Y 53 HURE 1 45
1.5 REXENERRGELZENH
1.5.1 41 DNA 2B # Griffiths ) 9 )y 75 2
WU R B b v B 042 9 L DNA
1.5.2 PCR ¥4 . %l § 5% PCR(Nested PCR) (1) J7
WS — K PCR A8 514 27F A 1525R %t
FE B DNA 3647 PCR 714, )k PCR R H 4k 14
L2 PB4 AcF (5'-CGCGGCCTATCAGCTTGTTG-
3")Fll AcR( 5'-CCGTACTCCCCAGGCGGGG-3") LI
— W PCR 7™ Wy s B WA M BSEAR 2 AT 97 1, PCR [
S AF 2 W Stach % (9 7 i #EAT R, 0 A B RN
640 bp.
1.5.3  TOPO 3¢ [ F1 i J¥: I & PCR =¥ R H
TOPO w¢ [ i 71| £ % # T i ki PCRs 2. 1-TOPOs, i#
P AR N & H O B L TR K AP (E. coli
DH5a-T1) #E47 PCR ™4 SCHE R . Bk WU B 7 i
16 AJEF Y PCR 37 18 Fl )%
154 ZRGEKREHN PR 1 4.4, 5y
FI AL E KT 99% 193 F A — 4 4 2 B e
(operational taxonomic unit, OTU) e
1.6 A¥=iFEHENE

Y — 401 B 0 4 AT AR T % 3R 0 B R T 8 g Sk
[ MEVER 1.5% , %05 0.5% , AW 0.5% ,
fZRE# 0.5% , (NH,),S0,0.05% , K,HPO, - 3H,0
0.05% , NaCl 0.05% , MgSO, - 7H,0 0.05%,
CaCO, 0.1% , 50% W /K 1 L, pH 7.5] 32C,
240 r/min#fR % 5 5% 48 h, 5% B Fh i A R BERG 5%
HA(HBEW 2%, %58 2%, K,HPO, - 3H,0
0.05% , CaC0,0.1% , 50% ¥k 1 L, pH 7.5) 5§
KRB IR B (M4 2%, MEHBEW 1.0 mL,
K,HPO, - 3H,0 0.05% , CaCO, 0.1% , 50% i /K
1 L, pH7.5) 329,240 r/min 35 3% #5355 96 - 120 h,
B 10 mL % [V [ S5 A B D i 322 4R B 2 IR, 55
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B0 B AR 2= T, L L O A o)k 1 A
HCYIRE Gl o SR T BUIR - AR AR R 4 Bl ) 5 il 2k T
li# ¥ X Escherichis coli ATCCO111, Staphylococcs
aureis 209P, Bacillus subtilis ATCC6633, Candida
albicans CPCC360003, Aspergillus niger R330 #l
Rhodotorula glutinis CPCC360002 B4 # i 14 o
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2.2 BAMESHEAERKE KRN

Kl 1 190 B3 B B0 MR B (3 R AR 22 B
W) AR XK 770K, A5 R 47 bR R A i
YN SR i S e o N S SO S E 2 ) T
MR FRE P AR, BA BRI W R, T
W22 BRI R 3 MRA KT E K
2.3 16S rRNA EFEZH S

AR 3 FRRFAE 9 10 S SEHE b PRI 22 4k G A
HEAT 16S rRNA BL(K 5 41 234 (B 1) o Hor 2 #k
R, Ao s TR A TR E R S AN /N
W J& Micromonospora (16 %), £ B i ® &
Polymorphospora (1 ¥k ) .l 7x [K B J& Dietzia (1 £k ) .
WCHE JE Aeromicrobium (1 ) F1J& AR AT = &
Brachybacterium (1 £) ,

16 #J& T /N H 16 T T 14 T b B A /N B A TR Y
ZREAE, BN B A D 9 A3 ok 7 /Y
B 3, AR 9 AR FE LR, Hoh gy
J& 3 ARER S MR/NEAFETEAY 16S TRNA JE I FF 51 5
/NS O R AR /N T 99% (BUdlR R A1) o
/NS R N AN [R) Fb 2 8] (9 16S rRNA 3 (X P 41 AH

P, 75 98.0% - 99.9% 2 [a], Bj A~ T Fh
Micromonospora echinospora subsp. echinospora
Micromonospora echinospora subsp. ferruginea 2Z [f] [
16S rRNA JE K J¥ S A R M 4L 23K 51 99. 6% 7
Kasai %5 2000 4F $ig 18 /N 5760 4 Jm B M 22 1] B¢ AR {014
F135 99. 3% , WA~ 2 [8] i) DNA-DNA [a] 5 ¥4 4 9%
NT70% B R AR /N AL R T, FE] 16S rRNA
FE A E B AH LM AS = T 99. 3% 1 AR 1T BE Sk B R
Stach AL 4l 38 1 B Ff (6] AH L4 /N T 99% , Bl ik
% H Bk DNA-DNA [R] 5P /N T 70% , Wi # s T
AT <A 2 AR ) A T 9 AN BT T 34
AERE R AT REAFTE 3 A TR /)N B A TR Rl

BR 1 /0N B A TR T R T AR A 3 DR R i i T AR
Wy RE it o3 2 2 H At B A7 2R T R B T PR . T AR
JHO8 J& T H it 70 B3 %0 H AR o i 2 1 i 26 T 2 E 4
i J& ( Polymorphospora ) , & 5 % J& e — % 2 1 Bl
Polymorphospora rubra DSM 44947" {#) 16SrRNA JE [
F S AR LAY 98. 4% , 38 Fh il GE P L Bk i A
JHITT Fn JH107 73 5 5 6w Js 8L X & Rl
AU TR NI - I
Brachybacterium faecium 16SrRNA 3 [F J3 51| ¢ #H D,
AHALPE 42K 98. 4% , WS AE B Al REE LK .

XF DA 190 k5 25 3] 0 e 2 T b G T 3 19 47 Bk
WA K A K R TR TR L £ 4T T 16S TRNA B K] P
G o3BT, 45 R X S TR A JE TN AR TR .
2.4 FEFHEESHFESN

VEPET] B IR T e 2 10 bue A% o BEAT AR B 57
R TH Z BT o BiAE 59 AT 16S rRNA Sk
PR BEF 91, 8 3 26 17 41 [A] GenBank %415 28 vh 2 0
A FNHEAT HE R, L 99. 0% A Bk Sy A o %1l 4 AN
Al 732K B0 (OTU) , 753 3] 40 4> OTUs., ¥4 73 #r
71N 3k B8 7 51 (] Jag T i £k TR A9 S, 23 AT TR R TR IE
W ( Actinobacteridae ) | T8 1 7 W20 ( Acidimicrobidae)
ML R WA ( Rubrobacteridae ) . 40 > OTUs
14 A @ T804 49, B2 (ORI 49 9 A, 21 (AT I
W14, B3 24 4~ 560% , HA40% 69 OTUs 5
AR R IR B BOE R KR .

X3 S 5 B R AT 16 rRNA JE [ T 41 A 4B
Pear i, 45 W 8RB 7 ¥ H41 5 Verrucosispora
gifhornensis DSM 443377 A M 99.4% ; H1 5
Microcella putealis CvV-2" HMIPE: 98. 6% ; H22  H25 .
H27 .H51 H26 5 Rhodococcus kyotonensis DS472" #A
I 99.0% LA I ; H33 5 Dietzia maris DSM 43672"
A 99. 8% , H5 . H8 H34 \H37 .H48 .H39  H40.

Aeromicrobium  marinum
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=

76| — Micromonospora saelicesensis DSM 44871" (AJ783993)
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— Micromonospora citrea DSM 43903" (X92617)

Micromonospora echinofusca DSM 43913" (X92625)

q7 {
00 1890 yH322 (FI572011,c )
“—— Micromonospora olivasterospora DSM 43868" (X92613)

Polymorphospora rubra DSM 44947"(AB223089)

97[JH68(FJ572019,c1 )
Aeromicrobium marinum DSM 15272" (AY166703)

b
%91—— JH111(FJ572027,btt)
— Aeromicrobium erythreum NRRL B-3381" (AF005021)
o JH107(FJ572028,¢ec)
68 L Brachybacterium fuecium DSM 48107 (X83810)

79 JH26(FJ572023,gc2)
Dietzia kunjamensis DSM 44907" (A'Y972480)

Dietzia maris DSM 43672" (X79290)
Streptomyces albus ATCC 25426" (AJ621602)

54 100
TOU |

60 Streptomyces heliomycini DSM41690" (AB184712)

3

JH54(FJ572020,btt)
100 Streptomyces viridochromogenes ATCC14920" (DQ442555)

5
JH16(FJ572021,btt)

Acidimicrobium ferrooxidans DSM 10331" (U75647)

1 BFEFXRNRYER 22 KEMEHEFEXEHMEENET 16S rRNA ERFIINRZLXEH
Neighbour-joining tree based on nearly complete 16S rRNA gene sequences showing relationships between the isolates and reference strains of

Fig. 1
actionomycetes. The numbers in the nodes indicate the levels of bootstrap support based on a neighbour-joining analysis of 1000 resampled datasets; only

values above 50% are given. The scale bar indicates 0. 1 substitutions per nucleotide position.
2R A RO AR LR T 97 % , B2 70% (1) i [

H43 F1 H44 5 Ilumatobacter fluminis YM22 — 133" 48
JF 4 AT e AR 3R B BT 09 I 2R R i T A

WIE 97. 0% LA Lo HAb IR 23 58 B 17 51 5 2 ik
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(Actinobacteridae) ¥ 14 4~ OTUs HAH 9 4~ OTUs 43
SE T /N B9 W H ( Micromonosporineae ) , {3 BR 1
T H % M W W H
( Corynebacterineae) i) 4 B}/, 41 §5 /N B0 10 B B
)N ('O S N
( Microbacteriaceae) | i 7% [ B B} ( Dietziaceae ) Flif;
KK E B Nocardiaceae) , 75 48 5 4~ OTUs 5 it 4

(' Micrococcineae ) ,

(' Micromonosporaceae

52

H54(GUS91579)
H16(GUS91577)

H6(GUS91599)
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7Q|E?hodococcus rhodochrous (X79288) \
100 Nocardia asteroides (AF430019)
M ———cC orynebacterium diphtheriae (X84248)
55 —}66-[ Dietzia maris (X79290)
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Microcella putealis (AJ717388)
199] H1(GU591623)
‘——————— Dermabacter hominis(X91034)
Streptomyces albus( AJ621602)
Kitasatospora setae(U93332)
100 Streptacidiphilus albus(AF074415)
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_}ee-,; Nonomuraea pusilla(D85491)
87 Micromonospora chalcea(X92594)
Verrucosispora gifhornensis(Y15523)
99! H41(GU591630)
Cryptobacterium curtum(AB019260)

ST —I-ee-,:Coriobacterium glomerans(X79048)

%': Ferrimicrobium acidiphilum(AF251436)
Ferrithrix thermotolerans(AY140237)
Acidimicrobium ferrooxidans (U75647)

Iamia majanohamensis(AB360448)
: H21(GU591598)
86 H7(GU591581)
H8(GU591591)
85 Tlumatobacter fluminis(AB360343)
97 H5(GU591586)

WA RO R BT EBGE W R % KR . TRIE T
9 (Acidimicrobidae) ¥) 9 4~ OTUs J& F f& il 1§ W. H
(Acidimicrobineae) T 1t /i #} ( Acidimicrobiaceae ) 1
lamiaceae B} ;1847 1 4> OTU J& F £1 (T 14 M2 44 (&
2) o UESREREHEGEFITRY P HAEE W
IR TR 2k T R 2 R

Actinobacteridae

> Acidimicroidae

H47(GUS91622)

H36(GU591602)
H15(GUS91611)

H60(GU591609)
H59(GU591620)

2

H4(GUS91617)

Bacillus subtilis(AJ276351)

H56(GU591614)
—ree—,j Rubrobacter radiotolerans (U65647)
Rubrobacter taiwanensis (AF465803)

H35(GU591621)

H12(GUS91633)

} Rubrobacteridae

2 BHNEFNRYERBSIREFIISHATECMEXMEEN 16S EAFIRELEN

Fig.2  Neighbour-joining tree constructed showing the phylogenetic relationships among actinobacterial 16S rRNA gene sequences ( partial clone

sequences, 640bp) obtained from Chilean marine sediments and their closely related sequences download from GenBank. All of bootstrap values over

50% are shown based on Neighbour-joining analyses of 1000 resamples data sets. Bar, 0. 01 sequence divergence.
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2.5 AYFEENE

R 7 A T K Y 47 BRI B TR A
PERGACH Y RIRE 1, K B 50% 14 T8 B BE 7
AP 22 TP R A B R TR PR B (K 2) o X 10 A
JEME 22 BRIL LR R W HEAT T HU RS MEE , 4 OR 19
PR (86% ) T AT T8 =% [ BH P 40 7 | o ~2 ER B 1k 4
BRT BT A TG (RO R ) o X 19 BR A PR
I P Y TR R /N B A T | R R 28 L R
1 B Aol

R2 ATHRBAKRBBEENREER
Table 2 Antibacterial activity of 47 sea-water

dependant actinomycetes

Number of strains with Percent of

Target organism
& & total/ %

antibacterial activity

Escherichis coli ATCCO111 0 0
Staphylococes aureis 209P 14 30
Bacillus subtilis ATCC6633 23 49
Candida albicans CPCC360003 0 0
Aspergillus niger R330 0 0
Rhodotorula glutinis CPCC360002 0 0
3

VEFENE Iy B 5 R 45 0 B B R v ORI A i
AR IC IR /N AT o /N B A TR R R K
THE W JE R T A T KR N R AR
Pyt DU E A RS AT LAY B I BE S R
( Streptomyces) /N B 7 1 J& ( Micromonospora ) . B ¥
Yk 2 B )8 (Actinomadure ) . ¥, T K 8 & B
(Amycolatopsis) . B Bf ¥ [ & J& ( Nonomurea ) | Y {1
B )@ ( Verrucosispora ) . A1 £1. ¥R B J& ( Rhodococcus )
A AT % 0 B B T LALE R 4 MR D
3] 1 5 % B B ( Streptomyces ) . /N B A B B
( Micromonospora) .S ffl 8 J& ( Aeromicrobium ) | 48 IR
Mt J&@ ( Brachybacterium ) Fli 7% K & J& ( Dietzia ) B
L7 | I SN N 2 e S = R NI A (O O
( Polymorphospora) ) & Flt . 16S rRNA Xt [H JF¥ 51| /3
Mraf AR AT RSN S DA LW E DA 4
A Ja 1 AR 3R TR R T BE A TE W TR BT R, B R i) 5 1 2
A FpiE— 22 ELH 20 DNA-DNA Z% 38k H]

16 R/ B 168 rRNA LA ¥ 41 & 48 i 4k 7>
v 2 B R ot 0 e 1 /0N B0 T 2 B T R ) 2 AR
TER ST FIE R 9 i3 = R R 9 A
FhOF AT REAFAE 3 DWETER A . 1l T3k My g
FEMEAT PR R SR R R R A R R Y
DA Wy, T LA I 5 2 ok |5 8 A i g 110 /) B
T HA 7 A IR ) 2 A P 10 g

ARSI oy B B 47 Rk A i K I ) A A B R
Berp A K TR B R K TS ) 1Y e 22 5 R e b AN AR K
MITZL T , 48 16S rRNA J¥ 51 5 48 9 Ak 73 Hr e 1] i
SR 2 fi 3T A1 T8 1 AR T K 2B A B TV L A Y R e
46 B ( Salinispora) ! T 2 /N B AL TR, (2
(RS T 2 00 J2 3 28 HAT I 1 il 2k 11 AR R PR TR A oA —
ERA PR W B M Marinispora J&
B i TG 1 S8 T VE R A IR, XA
J F) BT A TR AR 1) A R AR T K, DT A J Y TR e 2
4 B EUT/F 2 45 M B B e s e T
AT B D3 47 Ak T K AR ST /0 B 60 T v 2R 45 397 1% 1k
R

R THO8 J& T+ i /b Y Tl 4k 1 2 i T R
(Polymorphospora) , H T % J& R A — A,
16S rRNA }: K F 5 &2 T GenBank [ —H H A 6
PRTAE , 73 51K H ZLA AR AR W PN A 1 AR ) AR, I
TR UUAR Y 23 18 B 3% T P 2 1 K, U AN
IFi) < i il ) ¥ 3 A 85 P 25 BB ) A 1 0 b 4 9
NS

AERE I Iy oy T 45 SR R WY, ok B R DL
R R il v T 5 OR BB 3R B TR, HLE R B
B 5 TS T 40 2 R A AR B DR I T 97 %, i
Wi U8 PO Z B A A, 59 4> OTUs Hi4L 9
A~ OTUs J& T & B 4 4> e/ 5o 3 F
oW #®
( Microbacteriaceae) it 7% [< # B ( Dietziaceae ) i
R BL ( Nocardiaceae) , 3% %6 45 5L 5 & £ 1% 3 125 15
B 0 4l 55 F2 W) T A 2 R O TR T H A R
A1 2 B A5 B A R 43 B B SR L vh a] LUK & 43
5 3 1Y) /)N BRLA TR R 6 R T Y B B L X RT BB S B B
IR /N 5 o AR B IR 0 M 0 45 2R s T v DR
A it T AR DR 20 il 2 T I AS T 5 2R JH ) 3 Rk 20 15
T Ty e B, AR B IR ORI A R % X i
TR W 2, O 1 — 20 B IR T e R ik B
Mt

H T R I8 T804 T 3 R R T BT Y e R )
BT ARAF AL RE IR Y, By LA BT R, B i i
PR 431 T vk, 40 B H RTIE R BB XS IR I VR A,
B VR R 2 MBI 5T TV il 4 T 24 W) F O R
FHBY BT 1] o X T8 2850 18 3 B9 1 VR IR
TR, — J7 T B AL 35 R S AR W A 2
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Actinobacterial diversity of marine sediment samples from
Chile

Hong Jiang, Ru Lin, Lujie Chen, Hao Lin, Yilei Nie, Yunyang Lian"
(Fujian Provincial Key Laboratory of Screening for Novel Microbial Products, Fujian Institute of Microbiology, Fuzhou

350007, China)

Abstract: [ Objective | The aim of this study was to investigate actinobacterial diversity in Chilean marine sediments.
[ Methods ] Actinobacterial diversity in these sediments was investigated by selective isolation method, culture-
independent method and phylogenetic analysis based on 16S rRNA gene sequences. Six selective media were used to
isolate actinomycetes from sediment samples. The primers for the class Actinobacteria were used for Actinobacterial 16S
rRNA gene amplification and then a clone library was constructed for the sediment sample bit. Twenty-two strains with
different culture characteristics and 59 clones from sample bit were selected for 16S rRNA gene sequences analysis. To
determine requirement for seawater each strain was grown on oatmeal agar prepared with deionized water and with
seawater, respectively. Strains were screened for antibiotic activity against bacteria and fungi. [ Results] In total 328
actinomycetes were obtained. Twenty-two strains which were selected belonged to Sireptomyces, Micromonospora,
Polymorphospora, Aeromicrobium and Brachybacterium. Fifty-nine clones (40 OTUs) were sequenced, and 60% OTUs
belonged to Actinobacteridae, Acidimicrobidae and Rubrobacteridae. The other 40% OTUs, which formed several distinct
clades in phylogenetic tree among phylum Actinobacteria may represent new taxonomical groups. 50% of the 47 sea water
dependant strains and nineteen strains out of the above 22 strains exhibited antimicrobial activity. [ Conclusion ] There
was abundant actinobacterial diversity in the marine sediments of Chile, and the result implied that there were large
numbers of unknown actinobacterial groups in the sediments. Actinomycetes from Chilean marine sediments had the
potential of producing bioactive secondary metabolites.
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