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Abstract

Project Code : MRG5380001

Project Title : Diversity and siderophore production of actinomycetes from coastal

sediments of eastern Thailand

Investigator : Dr. Wasu Pathom-aree

Faculty of Science Chiang Mai University

E-mail Address : wasu.p@cmu.ac.th

Project Period : 3 years

It is now accepted that actinomycetes are widely distributed in the world’s
oceans and amongst which are truly indigenous marine taxa. It is also becoming
increasingly clear that marine actinomycetes present a major resource for biotechnology
search and discovery. Twenty-seven actinomycetes strains were isolated from 2 coastal
marine sediments using dilution plate technique and 25 media designed for the selective
isolation of specific actinomycetes taxa. A total of 27 isolates were recovered. Sixteen
isolates were selected for 16S rRNA gene sequence analysis. Phylogenetic analyses
based on a 16S rRNA gene sequences showed that these isolates belonged to the
genera Jishengella (1), Microbispora (5), Micromonospora (6) and Verrucosispora (4).
Three Microbispora, 2 Verrucosispora and 1 Jishengella isolates may represent a novel
species. Twenty two isolates (81%) could produce siderophores on CAS assay plate. All
of these isolates produced both catecholate and hydroxamate type siderophores.
However, siderophore yield was low in the range of 3.68-35.79 pumol/g and 11.67 —

85.83 umol/g for catecholate and hydroxamate types, respectively.

Keywords : actinomycetes, diversity, siderophore, coastal marine sediment
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No Code Sample Selective media
1 WP1 1 R2A
2 WpP2 1 R2A
3 WP3 3 R2A
4 WP4 1 Tryptic Soy Agar (TSA)
5 WP5 3 TSA+Superoxide dismutase+Catalase
6 WP6 1 Water-proline
7 WP7 3 Water-proline
8 WP8 3 Water-proline
9 WP9 1 Raffinose-Histidine-gellan gum
10 WP10 3 Raffinose-Histidine-gellan gum
11 WP11 3 Gauze No.2-gellan gum
Glucose Peptone Meat extract Agar + Superoxide
12 WP12 1 dismutase+Catalase
13 WP13 1 Nutrient Agar + Superoxide dismutase+Catalase
14 WP14 1 Nutrient Agar + Superoxide dismutase+Catalase
15 WP15 3 Gauze No.2
16 WP16 3 Nutrient Agar
17 WP17 3 Gauze No.2+ Superoxide dismutase+Catalase
18 WP18 1 Raffinose-Histidine-gellan gum
19 WP19 3 Gauze No.2-gellan gum
20 WP20 3 TSA+ Superoxide dismutase+Catalase
21 WP51 1 Glucose Peptone Meat extract Agar+ascorbic acid
22 WP52 3 Glucose Peptone Meat extract Agar+ascorbic acid
23 WP53 3 Glucose Peptone Meat extract Agar+ascorbic acid
24 WP54 3 Glucose Peptone Meat extract Agar +rutin
25 WP55 3 Water-proline-gellan gum
26 WP56 3 Water-proline-Artificial Seawater
27 WP57 3 R2A-Artificial Seawater




A3 2 MIAATIERANAUIINA LA INGuadtn 16S rRNA UaILand L an

No Isolates Length Nearest type strain Accession No. Sequence
code (bp) identity
(%)

1 WP1 1376  Microbispora amethystogenes u48988 99.42
Jcm30217

2 WP2 1371 Microbispora hainanensis 211020" FJ261972 98.69

3 WP4 1377  Microbispora amethystogenes U48988 98.76
Jcm30217

4 WP5 687 Micromonospora olivasterospora X92613 99.56
DSM43868"

5 WP8 1379  Micromonospora chokoriensis 2- AB241454 99.49
19/6"

6 WP9 1381  Microbispora mesophila AF002266 99.42
JCM3151T

7 WP10 490 Micromonospora tulbaghiaeTVU1" EU196562 99.80

8 WP11 1374  Jishengella endophytica 2022017 EU560726 99.13

9 WP12 1378  Microbispora amethystogenes U48988 99.35
Jcm30217

10 WP15 1171 Verrucosispora sediminis MS426" EU870859 99.06

11 WP16 614 Micromonospora aurantiaca CP002162 99.84
ATCC27029"

12 WP17 1368  Verrucosispora fiedleri MG-37" JQ423921 99.63

13 WP19 761 Verrucosispora gifhornensis Y15523 99.87
DSM44337"

14  WP51 708 Micromonospora sediminicola AB609325 100.00
SH2-13"

15 WP54 1370  Micromonospora chokoriensis 2- AB241454 99.63
19/6"

16  WP57 591 Verrucosispora wenchangensis HQ123435 99.83

2344027
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0.1 substitutionssite ‘
| |

7 Microbispora siamensis DMKUA-245T (FJ199993)

62| L Microbispora hainanensis 2110207 (FJ261972)
Microbispora corallina DF-32T (AB018046)

Microbispora rosea subsp. rosea IFO14044T (D86936)

Microbispora rosea subsp. agrata ATCC15448T (U48984)

9
66 Microbispora amethystogenes JCM3021" (U48988)
WP1
100
gy WP
WP2
61 Microbispora thailandensis NN276T (HM043728)

Microbispora mesophila JCM3151T (AF002266)

Thermopolyspora flexuosa DSM431867 (AY039253)

4
€ A av A

;sﬂﬁ 2 Lmufq]ﬁ@Tu"LsJ"LLammmé’uw"’ummnwmmwaamaLLaﬂﬁiuﬁsﬁﬂﬁLwﬂ"Lﬁluaqa

Microbispora
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0.1 substitutionsssite

% Verrucosispora maris AB18-032T (CP002638)
86 Verrucosispora gifhornensis DSM44337T (Y15523)
93 Verrucosispora fiedleri MG37T (JQ423921)
WP17

\errucosispora andamanensis SP03-05T (JX524154)

Verrucosispora wenchangensis 2344027 (HQ123435)

~Verrucosispora sediminis MS4267 (EU870859)
85 83
WP15
Verrucosispora lutea YIMO013T (EF191199)
89 Verrucosispora giuiae RtI1147T (EU427445)
100
WP11
Jishengella endophytica 202201T (EU560726)
~ WP54
100
Micromonospora chokoriensis 2-19(6)T (AB241454)

A a v 7 v o €A A & Aa v a A 6
;51]71 3 LLN%Q&I@]%VL&JLL&@]Gﬂ’)’]&lﬁllW%ﬁL‘N’)’J@ll%ﬁﬂ?i“ﬂﬂdL‘EaLLQﬂ@I%@JU&ﬂVlLLUﬂVL@ﬂ%’Nﬂ

Micromonosporaceae

o A A 4 a ¢
4. M3AaLRanankan linalsnas

duaadluisinfuenlonmuadnuwu 27 leloaaundnsianuaansaluns
g39ans btaalawasluszaudasdfjuanns lunisaansaadesauunernts CAS wuin
22 lalmaafin a3 e fau-1naes (LRAIMIETIRIT MiLaalswes) Ndvwasadueaief
% A s a =® A o A 1 a
fu-iasiannvevveslalaitldaniisveuuangavanefidu-mies  uanderusaniy
lasuaadludvdnnfivmesafunigasuduauusnda laloaa Wps4 (el 7.25 aw.)
WP16 §au1a3@d 6.75 Jaaiuas sa9asutdun WP2 waz WP57 (374 6.0 43.) aNs1aL
uazLand luipan laloaniana ldnumssdloaalswasuue s CAS lasasialy
WUMSAANaNAFY — 11ARe4 1ae Aa laloiaa WP13 WP14 WP17 WP18 uaz WP56

MINARAUTRAY DS LraalsWa U oIl BaN a3 199 TR UL UOIAITUTIWL I qu"l,aiema@

12



sanIanaa loaaliWasldnaziia Hydroxamate waz Catecholate Tut/Sunnilsigaann a3

=
LL&@GI%@HTN‘Y] 3

A13719% 3 aurINIInlwNIRI kraalswastadLaad luiaANALLN Le

No Code  wu1aNFFULUEIRT YSunmloiaalswas (umolig)
CAS (34.) Hydroxamate Catecholate
1 WP1 4.0 2417 16.67
2 WP2 6.0 25.0 13.68
3 WP3 5.25 43.33 23.51
4 WP4 4.0 27.50 21.40
5 WP5 4.75 30.00 20.70
6 WP6 3.0 53.33 10.35
7 WP7 3.5 20.83 20.35
8 WP8 4.0 64.17 25.96
9 WP9 3.75 41.67 35.79
10 WP10 5.0 35.0 23.68
11 WP11 3.25 43.33 21.23
12 WP12 3.75 47.50 20.88
13 WP13 0 0 0
14  WP14 0 0 0
15 WP15 5.0 12.50 28.60
16 WP16 6.75 85.83 22.11
17 WP17 0 0 0
18 WP18 0 0 0
19 WP19 5.75 53.33 3.68
20  WP20 5.50 30.0 27.02
21 WP51 4.25 45.0 34.04
22  WP52 3.75 18.33 33.68
23  WP53 5.25 11.67 25.79
24  WP54 7.25 39.17 32.63
25 WP55 2.75 325 28.42
26  WP56 0 0 0
27  WP57 6.0 65.0 30.35

13



d3duaniInaasg

MIRALNL AL AR LW ANINAIDEIRUTIHINZIANIAAZ THaDN  FUNTALEN
doldvsdn 27 lolman vnmsieeieuiuaasids 16S rRNA aasidadiuwin 16 lo
lmaa  wudmnleloaadaduwandludvdnmen daetluana  Micromonospora 6
lolmaa ana Microbispora 5 'lalmiaa &na Verrucosispora 4 lalwilad uazana
Jishengella 1 'lalaiag awnﬁagaﬁﬁﬂmﬁmﬁmﬂuvl,ﬂ"l,@i”gamﬂ'méa Microbispora sp.
WP1, Microbispora sp. WP2, Microbispora sp. WP4, Jishengella sp. WP11,
Verrucosispora sp. WP15 Was Verrucosispora sp. WP17 Lﬂm%aﬁﬁuuﬂﬁmﬁm%a
alddlnd  anmImesauanuaansalumsaslmaalsweslwsadiuonle wunn

Aa

lolaaaanansnaslonalswaslaniniia Hydroxamate Waz Catecholate Az ba3n@n
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a W 4 ¥ a 1 v A€
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Gauze No.2
Glucose
Peptone
Tryptone

NaCl

Agar

Distilled water

pH 7.0

Nutrient agar
Beef extract
Peptone
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pH 6.810.2
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15
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1000

Raffinose-histidine agar

Raffinose
L-histidine
MgSO,.7H,0
FeSO,.7H,0
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Distilled water

pH 7.0-7.4
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1
0.5

0.01
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1000
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R2A agar (Difco)

Yeast extract 0.5 g
Proteose peptone No.3 0.5 g
Casamino acid 0.5 g
Dextrose 0.5 g
Soluble starch 0.5 g
Sodium pyruvate 0.3 g
Dipotassium phosphate 0.3 g
Magnesium sulfate 005 g
Agar 15 g
Distilled Water 1000 ml
pH 7.2

Tryptic soy agar (TSB 30g/l)

Pancreatic digest of casein 17 g
Papaic digest of soybean 3 g
Dextrose 2.5 g
Sodium chloride 5 g
Dipotassium phosphate 2.5 g
Agar 15 g
Distilled water 1000 ml

pH 7.310.2

Waksman agar/ Glucose Peptone Meat extract agar

D-glucose 10 g
Peptone 5 g
Meat extract 5 g
NaCl 3 g
Agar 15 g
Distilled Water 1000 ml

pH 7



Water agar
Peptone
Yeast extract
Agar

Tap water

pH 7.0

Water proline agar
L-proline

Agar

Tap water

pH 7.0

0.2
15
1000

10
15

1000

ml

ml
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g09211%13 CAS agar (King B)

A: King B agar
Proteose peptone No.3 10.0 g
Magnesium sulfate in 7 H,O 1.5 g
Dipotassium hydrogen phosphate 115 g
Glycerol 1.5 %
Agar 150 g
Distilled water 900 ml
pH 7.0

1 g v o a 1 1 v o l& ]
naNsIulsznaunamuanatinldiadanudunsadns pH 7.0 waasildfieain

(2

\alapiaiad Autoclave 1 121° C wiu 15 wifl  Malignpiiaaasilszanm 50-55
pamLTaLTaR 3w lWHaNAL CAS Solution USH1as 100 ml Hanlwitnnw (3239m3

Wanad) waihldmasvuaruemnsiasades et ldlflunsneseuda’l

CAS solution
CAS 60.5 mg
Hexadecyltrimethylammonium 72.9 mg

azanaig CAS luwsinnlidlean (Deionize) YSaNaT 50 ml HEUALURITHNANITZAING
iron (IIl) solution (1 mM FeCL6H,0, 10 mM HCl) lasynImuldssnauldidinuag

ARBALIAT  INWWANFITAZABVES HDTMA (HDTMA) azaneluiinflidleseutSunas

40 miy i lUfsaingalasia3as Autoclave 7 121°C wiw 15 Wl
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1. Superoxide dismutase (Wako Code No. 195-10291, 8,500 unit/mg)

Dissolve all content in 1 ml of sterile MilliQ water = 15,000 unit/1000 ml. Filter

through 0.22 mm, Keep -20°C, Spread 100 Lli/plate = 1,500 units/plate

2. Catalase (Sigma C-9322, 2,100 unit/mg)
Dissolve 0.07 g (70 mg) in 3,500 U SDW = 0.02 mg/ LU, Filter through 0.22

mm, Keep -20°C, Spread 50 |lI/plate = 2,100 units/plate

3. Rutin hydrate (Sigma R5143, 120 LLg/l)
Dissolve 0.024 g of rutin in 1 ml DMSO = 24 g/l

Dilute 10 times 100 LLI of 24 Llg/LU + 900 I DMSO = 2.4 Llg/[Al = Add 9 ml
DMSO in 1 ml of 24 LLg/Jl, Filter through 0.22 mm, Keep at -20°C

Spread 50 LLl/plate = 120 Jlg/plate

4. Ascorbic acid (Sigma A5960, 200 Lg/l) Light sensitive

Dissolve 0.02 g of ascorbic acid in 1 ml SDW = 20 mg/ml = 20 g/LU

Dilute 10 times 100 LUl of 20 Llg/Lll + 900 LI SDW = 2.0 Wg/HUl = Add 9 ml of
SDW in 1 ml 20 g/, Keep at -20°C

Spread 100 LL/plate = 200 LLg/plate
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