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Bacterial Community Analysis and Antibacterial Activity Isolated from Umbraulva japonica
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In this study, 79 bacterial isolates were collected from the surface of marine algae Umbraulva japonica. As
a result of analysis of 16s rRNA gene sequence, the 79 isolated bacteria were divided into 4 major groups:
[Proteobacteria (74.69%), Actinobacteria (2.53%), Fimicutes (2.53%), and Bacteroidetes (20.25%)] — 7 classes
(Actinobacteria, Flavobacteria, Sphingobacteria, Baciili, Alphaproteobacteria, Betaproteobacteria, and
Gammaproteobacteria), 12 orders, 17 families and 31 genera. The newly isolated 3 strains could be novel
species because of less than 97% similarity in 16s rRNA sequence. Therefore, it is considered that additional
experiments should be conducted together with the standard strain. Analysis of 79 bacterial antibacterial
activity against human and fish pathogens, such as Edwardsiella tarda, Vibrio harveyi, Streptococcus iniae,
Steptococcus parauberis, Escherichia coli, Steptococcus mutans, Listeria monocytogenes and Vibrio vulnifi-
cus, was performed by using the supernatant liquid and pellet. As a result, pellet of UJT9, UJT20 and
UJR17 showed antibacterial activity against V. vulnificus, UJR17 also showed antibacterial activity
against S. parauberis. UJT7 and UJT20, UJR17 have been identified as Bacillus sp. and Pseudomonas sp.
and it may be safely assented that it’s beneficial to carry out additional experiments for various applica-
tions.
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Table 1. List of the strains of fish pathogenic and Human clinical bacteria.

Strain Strain no Growth conditions
Edwardsiella tarda KCTC 12267 1.5% BHIA, 25C
Fish pathogenic Streptococcus iniae KCTC 3657 1.5% BHIA, 25C
bacteria Streptococcus parauberis KCTC 3651 1.5% BHIA, 25C
Vibrio harveyi KCTC 12724 MA, 24C
Escherichia coli KCTC 1682 TSA, 37C
Human clinical Streptococcus mutans KCCM 40105 BHIA, 37C
bacteria Vibrio vulnificus KCCM 41665 1% TSA, 30 C
Listeria monocytogenes KCCM 40307 1.5% BHIA, 37°C
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Fig. 1. Phylogenetic tree analysis of 16s rRNA gene sequences
of bacteria isolated from Umbraulva japonica and some
other related taxa. Numbers above branches indicate boostrap
values of neighbor-joining analysis (>50%) from 1,000 replica-
tion. Bar 0.05 nucleotide substitution per nucleotide position.
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Erythrobacter longus DSM6997T9} 97.39%, UJR4E=
Comamonas jiangduensis YW1"$} 97.50%, Bacteroidetes
B &8l UJT9= Nolabense arenilitoris M-M3T%}
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QAR QNG B ANE vmd A3 T9FF F 37
7t B2 R FHA A7IH LT} 97 ol5}e] AEHS B

16S rRNA §-387 @7/ 9258 Al 24 s &
Astgint. I 23, 2549 9 Ald2HFZ2E Proteo-
bacteria, Firmicutes, Actinobacteria, Bacteroidetes] 47}
9] E(Phylum), 77§¢] 7 (Class), 127§¢] & (Order), 17712
TH(Family), 31719 4(Genus)S-Z FAE A tH(Table 2). 1
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Table 2. Bacterial diversity associated with Umbraulva japonica.

Phylum Class Order Family Genus No.
Actinobacteria  Actinobacteria Actinomycetales Microbacteriaceae Microbacterium 1
Micrococcineae Citricoccus 1

Bacteroidetes Flavobacteria Flavobacteriales Flavobacteriaceae Aquimarina 4
Cellulophage 1

Chryseobacterium 1

Croceitalea 1

Dokdonia 3

Flavobacterium 4

Nonlabens 1

Cytophagis Cytophagales Cyclobacteriaceae Algoriphagus 1

Firmicutes Bacilli Bacillales Bacillaceae Bacillus 2
Proteobacteria  Alphaproteobacteria Caulobacterales Caulobacteraceae Brevundimonas 2
Rhodobacterales Rhodobacteraceae Loktanella 1

Paracoccus 1

Ruegeria 3

Sulfitobacter 4

Sphingomonadales  Erythrobacteraceae Altererythrobacter 7

Erythrobacter 2

Sphingomonadaceae Novosphingobium 1

Sphingobium 3

Sphingorhabdus 1

Betaproteobacteria Bukholderiales Comamonadaceae Comamonas 1

Neisseriales Neisseriaceae Neisseria 1

Gammaproteobacteria Altermonadales Pseudoaltermonadaceae Pseudoaltermonas 3
Shewanellaceae Shewanella 2

Enterobacteriales Enterobacteriaceae Pantoea 1

Pseudomonadales Moraxellaceae Acinetobacter 1

Enhydrobacter 4

Psychrobacter 5

Pseudomonadaceae Pseudomonas 1

Vibrionales Vibrionaceae Vibrio 5
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Fig. 2. Pie-diagram showing structure and the diversity of
bacterial community of Umbraulva japonica.
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Table 3. Antibacterial activity of UJT7, UJT20, UJR 17 against pathogenic bacteria.

Isolated strain

Diameter of inhibition zone (mm)

Closet relative Similarity V. vulnificus S. parauberis

uJT7 Bacillus aryabhattai B8E22" 99.10% 20 -

uJT20 Pseudomonas koreensis Ps9-14" 99.51% 13 -

UJR17 Pseudomonas putida NBRC141647 99.44% 18 18
7 918 B Wekol=g Bulett oz dEA k. 1 ok ABA B4 23 e 237t BEFFE 97% ol
Z vl Bl YAt FF Wetol=8 B ezl o fAE Rol A& EE AFow uud M50l 9
Holek shuf /129 FAA WY BAE FRT S U o dAXH, FF BZRFED WA 37 AF A3
o2 oA Yt o] Tt H}Eﬂﬂlié—% Aze £33 o] fyFojop & Ao AmH £H 79 #FE ol
A2, 2 Y Ad 5 o 17%‘4—’;%% S F sG] A 2 o R HALS WAL E I B FAst
g4ds Uede Aoz ¢8A ‘ilEP * E4e 7 ok UIT7, UJT20, UJR17E A @ Ho] Vibrio
Fat Pebo| == g Futol B A4, UL Al, BA71 S-S B vulnificusol Hote] Ft B4 YRS UJR17S] A
Hhel o5 2 Az ke ALy ESH HEA U A HEB-L V. vulnificus®t Streptococcus parauberis®l Fa+

=1

2L
YA = %”lol 7Fest7] wzel ol thet F7HE el A
F 92 sjcha AFRETH29, 30].

UJT7 1/10MASA E2]H Al 22 Bacillus aryabhattai
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&3t Al FFol9 Aletol tisto] F et AA 35
B ARt E3] B. subtilise I FA9 A A
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8T oty 2t AEF} o) ol AWE Fov|= At st
St &4 a7l R 592 1[33-35], B. subtilisS H|
23} B. licheniformis, B. polymyxa, B. laterosporus, B.
crculanse 8k}t o7 A& Woof| FAHQA IFS
njz= TZufo]QE AR Fgo] Fi §lth[36, 37]. 1/10
MAO A £2]E UJT203 R2A A B2 d UJR17S zHzt
Pseudomonas koreensis Ps9-14T 99.51%, Pseudomonas
putida NBRC14164" 99.44%¢] AH8A4& uehydic.
Pseudomonas sp.ol| 3= Ao E3 dHS doy|= o
T AFe Botol FE BHE AL Ao B HY
on[38], A% Aol E4L F1 WEg Befshe Aow
A2 A ATH39, 40]. webA 2EZ4u o)A 223 Bacillus
sp.2} Pseudomonas sp. E3F ThoFst &8-S 93t 27129
AL 235 & 0051 o]& E 4 9l Aol AleH)h

oot

N

£

>.

o [e]3
L4 =

H oA 272 Umbraulva japonica®] EHA
797H4 Al#& 2259 16s rRNA A% 24 Ay}, F
2 AETS Proteobacteria (74.69%),
(2.53%), Fimicute (2.53%), Bacteroidetes (20.25%)%Z 47}
9] &(Phylum)o] #Z= A1, 779 Z(Class), 13719 &
(Order), 1771¢] T} (Family), 317§ 2] £ (Genus)S 2213} %

Actinobacteria
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A 50] UL FQlstgnt. UITTL Bacillus sp., UJT20
I} UJR172 Pseudomonas sp.= 1= o thoFst &8
2 9% 27149 AEE +9T T H5 ol 2 5 2

= Aol AtzEH
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