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Abstract — To investigate the variations of physico-chemical factors in four stations(Hanlim,
Aewol, Sinchon, Hamdeok) at Jeju coastal area, Water temperature, Salinity, dissolved oxygen
(DO), pH, chemical oxygen demand (COD), suspended solid (SS), ammonia-nitrogen (NH4-N),
nitrite-nitrogen (NOs-N), nitrate-nitrogen (NO2-N) were analysed. The ranges of water tempera-
ture were from 26.23 to 28.6°C, the salinity were from 31.4 to 32.88%o, the pH were from 8.15 to
8.35, the chemical oxygen were from 0.48 to 0.91mg L-1. A total of 52 strains of marine actino-
mycetes was isolated from Jeju Island coastal area. They were characterized by determining mor-
phological and physio-biochemical properties, the API kit and confirmed by molecular methods
including partial sequencing of 16SrRNA. A neighbor-joining tree of partial 16S rRNA sequences
divided the 52 isolates in 2 major groups, 22 strains of Gram positive bacteria/Actinobacteria
(division)/Actinomycetal es (or der )/Streptomycineae (subor der)/Streptomycetaceae (family)/Strep-

tomyces(93.1%) and 2 strains of Streptospotangineae(suborder)/Nocardiopsaceae (family)/Nocar-
diopsis(6.9%).
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Fig. 1. The map for sea water sampling site in Jeju Island, Korea.
Site A, Han-lim; Site B, Ae-wal; Site C, Sin-chon; Site D,
Ham-deok.
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Table 1. Analysis of environmental factor and bacterial count in intertidal zone, Jgju Island

Factor Temp. Salinity H DO COD SS TIN T-P Bacterial count
(°C) (%o) P (mgmL-1) (mgmL-1) (mg mL-1) (mgmL-1) (mgmL-1) (CFU mL™?)
Site A 26.23 32.88 8.34 6.78 0.48 1.03 0.743 0.018 20x10°
SiteB 28.60 32.40 8.35 6.87 0.91 3.20 0.954 0.065 5.0x 10°
SiteC 27.60 31.40 8.25 6.83 0.87 3.90 0.954 0.065 40x10°
SiteD 28.60 32.40 8.15 6.83 0.88 3.50 0.932 0.074 3.6x10°
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Fig. 2. Neighbor-joining tree of 16S rRNA sequence of marine actinomycetes isolated from group | (site A, B). The sequences were collected
from 14 actinomycetes isolated in this study and representative species selected from Ribosomal Database.

Table 2. Culturable marine actinomycetes identified on the basis of 16S rRNA sequence (Group |)

Isolationsite  Strain No. The closest species Similarity (%)  Strain No. The closest species Similarity (%)
JIA-1 Streptomyces albogriseolus 98.24 JIA-8 Streptomyces globisporus 99.37
JIA-2 Streptomyces champavatii 99.39 JIA-9 Sreptomyces sampsonii 98.76
JIA-3 Nocardiopsis listeri 98.78 JIA-10 Streptomyces flavofungini 99.12
A JIA-4 Sreptomyces champavatii 99.85 JIA-11 Sreptomyces champavatii 99.23
JJIA-5 Streptomyces parvus 99.54 JIA-12 Sreptomyces vinaceus 98.45
JIA-6 Sreptomyces champavatii 99.85 JIA-13 Sreptomyces parvus 99.34
JIA-7 Streptomyces fulvorobeus 99.77 JIA-14 Streptomyces globisporus 99.48
JIB-1 Sreptomyces vinaceus 99.37 JIB-6 Streptomyces parvus 99.24
JIB-2 Sireptomyces pactum 99.85 JIB-7 Sireptomyces ful vor obeus 99.20
B JIB-3 Streptomyces fluvorobeus 98.88 JIB-8 Sreptomyces pactum 99.78
JIB-4 Streptomyces champavatii 99.69 JIB-9 Streptomyces albogriseolus 98.87
JIB-5 Sreptomyces olivaceus 98.55 JJB-10 Nocardiopsis alba 98.38

Actinomycetal es (order)/Streptomycineae (suborder)/Strep-
tomycataceae (family)/Streptomyces (genus)ol] 224
(JJA-1, JJA-2, JJA-4, JJA-5, JJA-6, JJA-7, JJA-8, JJA-9,

JIA-10, JJA-11, JJA-12, JJA-13, JJA-14, JIB-1, JIB-2, JIB-
3, J3B-4, JB-5, JIB-6, JIB-7, JIB-8, JIB-9), Actinomyceta-
les (order)/Streptosporangineae (suborder)/Nocar diopsaceae
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2z F 9o (Fig. 2). Table 2o el similarity:= blast
searchm] viehd 7p3 243} Foll oS3k gt JA-
2, JA-4, JJA-6, JJA-11, JJB-42 type straingl Strepto-
myces champavatii (DQ026642) ¢} z+7+e] 16SrRNA <1 7]
A 9& Jukes & Cantor 2 o]43}e] similarity= 7|
Abalel & w 99.39, 99.85, 99.85, 99.23, 99.69% = ieh)
2lem, JA-7, JIB-3, JB-7-2 Sreptomyces fluvorobeus

t}. o] &]o| = Sreptomycessrol| A= type strain S globispo-
rus(AB249937)¢} JIA-8, JJA-14 F3F7} 99.37, 99.48%,
S. sampsonii (D63871)2} JIA-9 757} 98.76%, S. flavo-
fungini (EF571003)2} JJA-10 737} 99.12%, S. vinaceus
(EU048541)¢} JIA-12, JIB-1 737} 98.45, 99.37%, S.
pactum(AB184398)3} JIB-2, JJB-8 757} 99.85, 99.78%,
S. olivaceus(AB184793) ¢} JIB-5 737} 98.55%<2] simi-
larity k& Z+2F e et Nocardiopsisé: 5 JJA-3

(AJ781331)¢} 99.77, 98.88, 99.20%2] similarityS ®.&]
o} JJA-1, JIB-9-2 Sreptomyces albogriseol us (A J494865)
2} 98.24, 98.87%, JIA-5, JJA-132 Streptomyces parvus
(EF063462) ¢} 99.54, 99.34%2] similarityzk2 el ¢l

o 2 B8

T

a2 W

Strepromyces alivaceus NERC 12805 (AB240920)

JIC-2, JIC-10,T0C-13

Srreptomyees rubrogriseus DEM 41477 (AF503501)
Strepromyces plaucescens NERL B-27067 {(DQ442502)
Strepromyces fumanus ISP 51547 (AT390463)

JIC4

Streptomyees caefestic NERL 24757 (EBOE24)
Streptomyees cogrwieafisus NBRC 1757 (AB1B4B40)
Strepromyees albaflavus NBRC 127067 (AB1B4B61)

JIC-3 (GUI132477), JID-7

104 \Streptomycer coeiicoior DEN 402337 (Z76678)
Strepromyees speibona ATCCBAA4LLT (AF451714)

TIC-T

Streptomyces thermacarboxydovorans DEM 442967 TTM480)
Strepromyces thermodimraricus DEM 405737 (Z6E101)

Streptomyces cheonmnenss VO-A4E (ATEI26046)
Srrepromyces thermoiiearur TSN 414317 (Z68097T)
Streptomyces macrosporus DN 414497 (FER099Y JIC-13, 11D-110)

treptomyces albuius IEPS40IT{ABI24440)

Strepramyees masiusnsds DEWAGII T (70323

Strepromyces violaceusniper NREL B-1476 (ABS1810

Strepfomyces ochraceiscieraticus NBRC 34287 (AB1B4774)

9q || Strepromyces ockraceiscieratious NERC 129007 (AB1B4234)
13051515

96

IC-5
strepromyees carnasus NBRC 13025 (ABLEM263)
2 JIC4
D4
Streptomyces fTavaiimesus COEMIC2027 (EFSERG20)

100 Ly 5
104 |Streptomyces iavenduiag subsp. avenduire NERC 12344 (AB1B4081)
| Srrepromyces lavendulae IRO 127897 (DES11E

4

74 IIC-1 (GU1324746)
Strepramyees griseus subsn grizeusISP 52367 (AY0M4371)
78 || Strepsamyees flavews NERC 12345 (AB184082)
49 |117D-6 (GU132408)
42 |1TD-1 (GU132478)
TD-3 (G1T132481)
Strepromyces acidiscabies ATOC48003 (DE3RES)
Strepramyees iongisparus ISP 31667 (AT309475)
JID-8
Strepromyces lincolnensis NRRLIG36 (X79854)
Strepromycer seadies ATCC 491737 (ABI26199)
ag Strepromyees digstapnciromogenes ATOC123087 ([DE386T)

Kirasarasparaaroriphiia HEIO1BT (AY442267)
Nocardiapsis dassonviilel rubsp. aldirubida DSM 404657 (97881

: Nocardiopsis dassonviiel DEM 438847 JXO7885)
JID-2 (GU132478)
gg | Nocardiopsis dassowviiel subsp. dasronvilel DM 431117 (97080

Nocardiopsis lucenrensis DM 440487 97885
1;':'——:\%:;@&@:;': afbaDSM 43843 (X07884)
00 Nocardiopsis iisrer DEM 40207 (X97887)

0.005

Streptomonasporaaibus YINOODET (AF462347)

Streptomycineae
(Suborder)

Streptomycataceae
(Family)

Streptomyces
(Genus)

Ieita satospora

| (Genns)
Streptosporanginsas
(Suborder)
Nocardiopsaceas
(Family)
Nocardiopsis
(Genus)
Strepromonsspora
(Genus)

type strain N. listeri (X97887)%} 98.78%, JJB-10
3= N. alba(X97884)9} 98.38%2] similarity 7t v}
B ol AFEA AL Tzl HEAo

2 Site A, B(Group 1)ol| A= Sreptomycess: #3F 10%

Gram positive
Bacteria
(Division)

Actinobacteria
(Class)

Actinontycetales
(Order)

Fig. 3. Neighbor-joining tree of 16S rRNA sequence of marine actinomycetes isolated from group I (site C, D). The sequences were collected
from 14 actinomycetes isolated in this study and representative species selected from Ribosomal Database.
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Table 3. Culturable marine actinomycetes identified on the basis of 16S rRNA sequence (Group 1)

Isolation site  Strain No. The closest species Similarity (%) Strain No. The closest species Similarity (%)
JiC-1 Sreptomyces griseus 99.56 JiC-9 Sreptomyces thermodiastaticus 98.83
Jic-2 Streptomyces olivaceus 98.76 JIC-10  Streptomyces olivaceus 98.92
JIC-3 Streptomyces coer ul eofuscus 98.45 JIC-11  Streptomyces longisporus 98.34
C JiC-4 Sreptomyces caelestis 97.28 JJC-12  Streptomyces scabies 99.21
JIC-5 Streptomyces carnosus 96.09 JIC-13  Streptomyces macrosporus 97.34
JIC-6 Streptomyces carnosus 96.24 JIC-14  Streptomyces cheonanensis 99.10
JIC-7  Streptomyces somaliensis 97.94 JIC-15  Streptomyces ochraceiscleroticus 98.53
JIC-8 Streptomyces macrosporus 97.05
JID-1 Sreptomyces flaveus 100 JID-8 Streptomyces longisporus 98.09
JID-2 Nocardiopsis dassonvillei 99.35 JID-9 Sreptomyces mashuensis 97.87
JID-3 Streptomyces griseus 99.85 JID-10  Streptomyces macrosporus 99.01
D JID-4 Sreptomyces flavolimosus 96.26 JID-11  Streptomyces cellulosae 98.72
JID-5 Streptomyces flavolimosus 96.39 JID-12  Streptomyces scabies 98.76
JID-6 Streptomyces flaveus 100 JID-13  Streptomyces olivaceus 98.34
JID-7 Sreptomyces alboflavus 98.31
(species), Nocardiopsisé 75 222 EH o= 3gls} 14, 99.10%), Streptomyces ochracei scleroticus (AB184236)

At

A|FA ARA S (Group I, Site C, D) sfj efoll A H2]%
v 2875 Gram positive bacteria (division)/Actino-

bacteria (class)/Actinomycetal es (order)/Streptomycineae
(suborder)/Streptomycataceae (family)/Streptomyces (genus)
o] 2743 (JIC-1, JIC-2, JIC-3, JIC-4, JIC-5, JIC-6, JIC-7,
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JID-10, JID-11, JD-12, JID-13), Actinomycetal es(order)/
Streptosporangineae (suborder)/Nocar diopsaceae (family)/
Nocardiopsis(genus)ell 173 (3D-2)7} 2] 1o} (Fig. 3).
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