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Recently, Sargassum horneri, the marine weed inhabiting the shoreline, beach, and littoral sea area,
has caused serious damage to intensive aquaculture farms particularly those around Jeju Island, South
Korea. The purpose of this study was to investigate the diversity of microorganisms in Sargassum
horneri and to provide basic data on ecological problems by identifying microbial functions. A total
of 88 isolates were identified by 165 TRNA sequencing. Proteobacteria was the dominant phylum ac-
counting for 88%, including class a-proteobacteria, six genera, and ten species. The dominating genus,
Pseudobacter, accounted for 40% in Pseudorhodobacter, 20% in Paracoccus, and the remaining at 10%
each were Rhizobium, Albirhodobacter, Skermanella, and Novosphingobium. Class B-proteobacteria in-
cluded five genera and ten species. Genus Hydrogenophaga accounted for 50%, while genus Azoarcus
accounted for 20%, and the remaining Oxalicibacterium, Duganella, and Xenophilus were 10% each.
Class y-proteobacteria with 13 genera and 57 species, accounted for 74% in phylum Proteobacteria,
23% in Shewanella, 19% in Cobetia, 12% in Pseudomonas, 4% each in Vibrio and Serratia, and 2%
each in Rheinheimera, Raoultella, Pantoea, Acinetobacter, Moraxella, and Psychrobacter genera. In ad-
dition, Actinobacteria with two species of Nocardioides genera accounted for 50%, and Bacteroidetes
accounted for 33%, with three genera and five species that included Lacihabitans and Mariniflexile.
The remaining Dyadobacter, Cellulophaga, and Ferruginibacter genera each accounted for 11%.
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Table 1. List of isolated strains used for antibacterial assay

wel 47 4847 £ B4F AARL 24T

16S rRNA FHA HI7IME 2N

£ " #F+ Genomic DNA Extraction Kit (Bioneer,
Korea)E At83te] DNAS FZ3At. +5 ¥ genomic
DNA 1 ul 27F/1492R universal primer 27} 0.5 uM primer
¢} DNA polymerase, dNTPs, reaction buffer’} 3% 20 ul
PreMix (Bioneer, Korea)& AH-83t] PCR& 4334 th. PCR
S I g 22E Initial denaturation (95C, 2%), Denatu-
ration (95°C, 30&), Annealing (55T, 30%), Extension (72T,
302)02 F 30 cycle® T3, mpA GO R T W
Extension (72°C, 5%) 3}t %% ¥ PCR productE Red
safe (Intron, USA)E #H7}3to] 1% agarose (promegaCo.,
USA) gelol A 271 G&3std &3t s AccuprepT™M
PCR purification Kit (Bioneer, Korea)& AH-83t¢] PCR prod-
uct®l] &-& primers, nucleotides, polymeraes, saltsg Al 7 %
A3t elution buffer (10 mM Tris-Cl, pH 8.5) 30 ulZ elu-
tion 3F¥ . 18] 3 PCR product?] H71HE& £4317] 9
& ()% 4 E (Dagjeon, Korea)oll 9|5 ste] A5 At &
714 €& EzTaxone (http://eztaxon-e.ezbiocloud.net/) NCBI
= ol gsted mEdFoe] FEH e AN ClustalX2
multiple alignmentE T3 ¥, MEGA 60% # &% (phylo-

genetic tree)E A4t AT

o #F YA FAe s WA AA
colonyE <4 £k wjdd @dr R2AE 5.8x10° CFU/
g 1% R2AGAE 41x10% 3.0x10° CFU/g, MAE 56x10*
CFU/gZ Al itk 24tz wjAo] wh& Alg = & Aol
UER A g3k ont 1% R2ASH MA] Hl8) R2ACIA o &
(Genus)= #ZZ + AT

Alpha-proteobacteria’-oll 43} Novosphingobium<;-2

= YA BRR 71ES F3 Escherichia coli, Vibrio para-

Bacteria name Strain. No. Temperature (C) Information
Streptococcus iniae KCTC 3657 25 Fish disease
Streptococcus parauberis KCTC 3651 25 Fish disease
Edwardsiella tarda KCTC 12267 25 Fish disease
Vibrio harveyi KCCM 40866 24 Fish disease
Vibrio hydrophila KCTC 11533 30 Fish disease
Vibrio alginolyticus KCCM 40513 26 Fish disease
Escherichia coli KCCM 11234 37 Human disease
Vibrio vulnificus KCCM 41665 30 Human disease
Listeria monocytogens KCCM 40307 30 Human disease
Streptococcus mutans KCCM 40105 37 Human disease




Table 2. Classification of microbial isolates originated from Sargassum horneri
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Phylum Class Order Family Genus
Proteobacteria Alphaproteobacteria Rhizobiales Rhizobiaceae Rhizobium
Rhodobacterales Rhodobacteraceae Albirhodobacter
Paracoccus
Pseudorhodobacter
Rhodospirillales Rhodospirillaceae Skermanella
Sphingomonadales Sphingomonadaceae Novosphingobium
Betaproteobacteria Burkholderiales Comamonadaceae Hydrogenophaga
Xenophilus
Oxalobacteraceae Duganella
Oxalicibacterium
Rhodocyclales Zoogloeaceae Azoarcus
Gammaproteobacteria Alteromonadales Alishewanella Rheinheimera
Alteromonadaceae Alteromonas
Pseudomonadaceae Pseudoalteromonas
Shewanellaceae Shewanella
Enterobacterales Enterobacteriaceae Raoultella
Erwiniaceae Pantoea
Yersiniaceae Rahnella
Serratia
Oceanospirillales Halomonadaceae Cobetia
Pseudomonadales Moraxellaceae Acinetobacter
Moraxella
Psychrobacter
Pseudomonadaceae Pseudomonas
Vibrionales Vibrionales Vibrio
Actinobacteria Actinobacteria Corynebacteriales Nocardiaceae Gordonia
Propionibacteriales Nocardioidaceae Nocardioides
Bacteroidetes Cytophagia Cytophagales Cytophagaceae Dyadobacter
Lacihabitans
Flavobacteria Flavobacteriales Flavobacteriaceae Cellulophaga
Mariniflexile
Sphingobacteriia Sphingobacteriales Chitinophagaceae Ferruginibacter
haemolyticus & TH¥d WAA A T+ S & B ATH36]. 16S rRNA H7IML9| HESH &M
T8 Gamma-proteobacteria’d Rheinheimera% = &4 28 165 ribosomal RNA PCRZ F% # 88% 2 EZBiocloud?]

ZEa okl e A §loH[37], Alteromonas<:2 polyanionic
¢} polysaccharided] 44 =25 FAITL 4214 Aot
[38]. 2@ 3L Pseudoalteromonasdy & 18 ¥4 Aot g
2-4-& Jepdty B35 H39]. 53] Rahnellad & &5
THolet B2l Agrobacterium vitis®] B%& A3 [11],
o] Y= thek3t A& WA Altel it E4E UERHAT
[45]. Acinetobacter4; & endolysing 2|3t & W4 A+
of &g FHE aRHor AT F 9= lysozyme 2 & A
59 2FAEAMY £ 982 T F Yot EFHTH40]

Iy & ATA eE 314 88F9 RE ¢FE ofF
ARA T 9 AA Al g A Se] FHHA R
(2 WAA). ol e Hol B o] mAaprko A M4 skaL

© BFE ol 8T 3 Al AW Ao EE ds 93
e EEMY o] &7t it ARET

Identify& &3l SE(Phylum) 87 (Class) 16%(Order) 223
(Family) 3147 (Genus) 2.2 #4591 ™ (Table 2), A5 ++
Fig. 194 B& wvhof 2o

Proteobacteria® Ay o] EA L A F2] & #F F 8% E
A2 g SHELE 1659 23S ribosomal RNAS| Eo] & F9
o we} alpha-, gamma-, beta-subclasses® U =H[22], &
Aol A alpha-proteobacteria’d # beta-proteobacteria’ &
7Y7} 10%, gamma-proteobacteria’d = 65% = -3t Al ek
Wt o Bacteroidetesi®& 10%E AA W, 1 F Cyto-
phagiaZ}, FlavobacteriaZd-©] 77t 4%, Actinobacteria’d 2%,
SphingobacteriiaZ o] 1% WEFgtTh wFA 8 Actinobacteria
T 2%E AA P ActinobacteriaZ ©] 2% = HEF T (Fig.
2).

Proteobacteriait alpha-proteobacteria’d< 97-99% ¢ 4%
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Fig. 1. Neighbour-joining phylogenetic tree determined from
the 165 rDNA sequences of bacteria from the Sargassum
horneri. GenBank accession numbers given in paren-
theses. Boostrap values (>50%) based on 1,000 repli-
cations are shown.

Sphingobacteriia
1%

Flavobacteria [
Cytophagia 5%
5%

Actinobacteria
2%

Fig. 2. Pie-diagram showing various genus of bacterial isolated
from Sargassum horneri.

A eI 6% 10522 Pseudorhodobacter4; ©] 40%E A
At o] £ I8 S47 S 2 A S 4 (Bacteriochlor-
ophyll)7} &4|3tA %1 non-photosynthetic®. & 4&# A 9]
TH30]. Y™ A Paracoccusss 2 20%, Rhizobium, Albirhodobacter,
Skermanella 2 Novosphingobium %-& 27 10%E A Tt
Paracoccuss & 1% AT OE thofdt AAYALS YEhH
[20], frEE2de FHFTL FHA 3 L[33], A o] ZAR
oA E2d o] FL& 7% FEH S YEo 3 AF A
glo] I8 =] ofoF gttt Rhizobiums-& A& Hglo] 13 5=
Aoz 25 A4 2 molecular mechanismo] #j3H &
Aol T2 AFoz A= th6]. Albirhodobacters;
aQtrtel A F2 B =24, AAAHCE FAHL e
Fz2F 4L IAHE A FATE 5 Aok d8iA Yol
[18] #7t A5 Tal A o2 TAH L = Fx Y
< ged =80 2 Aolg ARd
beta-proteobacteria’d& 97-98% 9] 4&4 & UEHH L 5%
10% o2 Hydrogenophagas© 50%, Azoarcus% 20%, U™ A
Oxalicibacterium, Duganella, Xenophilus42 27+ 10%E 24|
A+, Hydrogenophagas:2 # <°[4, 341 A st A 28],
2y 71[42] 53 22 299 oA dA 2eHr AAdS

2
AFoZ S87 Azoarcus% & AEl AL A& A4&
T AT HALE PN EAE BFEA 5AE
AHA Jom[11, 17], Aol ZAR A B H Azoarcuss:
& Azoarcus communis (AF011343) €3 97% <] 4542 A
F7F A% Aol adt AAZ
gamma-proteobacteria’d ¢ &4 & 98-100% 1L 13% 57
% 9 2 Proteobacteria® ol A 74%Z A7} ol &3t Shewa-
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