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Isolation of Bacteria Associated with Fresh Sponges in Lake Baikal. Cho, Ahn-na, Ju-young Kim'
and Tae-seok Ahn'* (Division of Life Sciences, Korea Polar Research Institute, Incheon 406-840,
Korea; 'Department of Environmental Science, Kagnwon Natioal University, Chuncheon 200-701,
Korea)

Abstract Sponge in Lake Baikal is an unique organism. Microorganisms in sponges are assumed as
precious resources for bioactive materials. For understanding the bacterial community in Baikalian sponges by
cultivation, 92 strains of bacteria were isolated from lake water and 2 species of sponges, Baikalospongia sp.
and Lubomirskia sp.. Thirty five bacterial strains are isolated from ambient water near the sponge, 27 bacterial
strains from Baikalospongia sp., 30 bacterial strains from Lubomirskia sp.. As a result, 78.3% and 57.6% of
isolated bacterial strains has amylase and protease activity respectively, while strains with cellulose and lipase
activities were 38.0% and 34.8%. By 16S rRNA sequence analysis of selected strains, 13 strains which were
isolated from Baikalospongia sp. were belong to Pseudomonas spp.. Whereas, 14 strains which were isolated
from Lubomirskia sp. were Pseudomonas spp., Buttiauxella agrestis, Pseudomonas fluorescens, Yersinia
ruckeri, Bacillus spp., Paenibacillus spp., Bacillus thuringiensis, Bacillus simplex, Brevibacterium spp.,
Acinetobacter Iwoffii. In culture media, Pseudomonas spp. dominance was supposed that according to
allelophathy.
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] 9lv} (Masuda, 2009). v}o]Z+ ~Fx] 23} = Lubomi-
rskiidaet= &4 HAol] de] =3P, o2 3 <l
Spongillidaex= &&4] (Olkhon Island) F¥H3} 7} 4
Foo] YEA uol 2EAL 24 10m W slol A
7V grol A4S} 310 (Masuda, 2009), el et o}
o 3583 P AW 57183 PES o3t 44
3= EAL 7} Y} (Grozdanov and Hentschel, 2007;
Gigliarelli ef al., 2008). o]2]gF 5 W&o ~EA |
el mAE gk d4e] uls] 100~ 10,0008 ©
=0 Aoz Az 9)omn (Hentschel et al., 2006), 2~
EA) A 40% (1~10° cells g H 2 2A|3}= Ao
2 A= 95} (Webster et al., 2001).
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Q1= ol T} (Wiens et al., 2009). vlo|Z 3ol AAlsl= A
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A AN AFZHT2E Febshe A7 vkl
&g b WiFs AAA g FANEA U
o] glot. dnbH oz A el EAsh= Ml F v okol
7Fsd Al T2 AS 1% Aol £33 Zloz o
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Table 1. The measurement of hydrolytic activities.
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7} 1A Lubomirskiidae3}ol] 48} Baikalospongia<:
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2FA] W MRS 2EEh] Slske] AT AEA
(Baikalospongia sp.2} Lubomirskia sp.) %% 5 g
Aot ekl AFA] 24| (5 g)-, 5 X Phosphate
Buffered Saline (PBS)o]] Tween80 (&% % 0.06%)2
A 7}8te] 2=, Al elution buffer (Tzipori et al., 2007)
50mL3} &7 F27] (homogenizer)o| ¥ 2057+ 2}
TAA AR S Al

F4dof A0 221 fsle] R2A Agar WA,
A B2]2 $]35ke] SCA (Starch Casein Agar)wl] X2 A}
3349} 7 A o) 224 B 2%A F

>

H 3555 7] iAol 200uls =93 3, 10°Ce]
A 72~120217F vl oFskolet. ek =77} 5 colony
=

= XWdle] FLodof M2 R2A Agar, SCAu| R o] A
el colony:= YMA (Yeast Extract Malt Extract Agar)
WAl A =4~ 22l kTt

=

3. 2algt MZe SxEdr

i

B2]gk #2A] A2l 712 285 (cellulase, amylase,
protease, lipase)-> Zt7re] 7|28 35-3F FHThul| x]of]
23 FF5 AF3td 10°CellM 48A]7F gt wjaksh
=2 17}l o (Table 1).
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4. 22|38t M#2| GTG; Genomic Fingerprinting

2RI AFE 719G fabmel met 2R
23}y Genomic Fingerprinting (Chokesajjawatee e al.,
2008)2 AlAstsiet. 7] E2|arFell M AccuPrep

Cellulase Amylase Protease Lipase
Substrate 1% CMC 2% starch 1% skim milk 1% Tween 80
. 0.1% (w/v) Congo-red . -1 _ B
Indicator 1 M NaCl Iodine 130 mg mL
Identification Yellow halo Clear zone Clear zone White precipitate

Activity

>4.1mm ; +++, 2.1 ~4.0 mm; ++, <2.0 mm; +, none; —




Fig. 1. Map of the sampling site of lake Baikal in Russia (A).
Sponge of Baikalospongia sp. (B) and Lubomirskia sp. (C).
Courtesy of Limnological Institute, Russia Academy of
Science.

Genomic DNA Extraction Kit (Bioneer, Korea)Z DNA
= F%3F 3, DNA 352 A (UV spectrophotometer;
JP/UV-1601, Shimazu, Japan)d}e] 30ng uL™'2 2H331
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30%7F WA, 40°CollA] 45%7F annealing, 72°Col|A] 1%
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120A)7F wjoksle] AHWHIE FF= AEX] FH 3455
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Z, Lubomirskia sp. A @gN A 30FF2 = 927
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e AA 45 F A AR A a2la A
whol| W3] s MR #3524 3571, 7270, 530,
D AR PaE K 7 HE Rk (Table
2. % 35 o4l /A ¥l BYEE B TF
= 355 BaEg FFeA 227), Baikalospongia
9} Lubomirskia’= Z}7; 2470, 2170 & 72.8%7} T+ 7}4]
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rﬂJ N e i

+ AA EeldFe] 38%ttel

g}, Baikalospongia®} Lubomirskia
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$2)3 FFE59 GTG, PCR 8] ¥ vehd W= )
Bl-8- Cluster (Pearson Correlation - Neighbor Joining)
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Table 2. Hydrolytic activities of isolated strains.
Enzyme activity Water Baikalospongia Lubomirskia Total
Isolated colony 35 27 30 92
Cellulase 11(31.4) 16(59.3) 8(26.7) 35(38.0)
30(85.7) 24(88.9) 15(50.0) 69 (75.0)
Amylase ++ - 3(11.1) - 3(3.3)
Total 30(85.7) 27(100.0) 15 (50.0) 72(78.3)
+ 9(25.7) 16(59.3) 16(53.3) 41 (44.6)
++ 6(17.1) 1(3.7) 4(13.3) 11(12.0)
Protease et 1(2.9) - — 1(1.1)
Total 16 (45.7) 17 (63.0) 20(66.7) 53(57.6)
+ 13(37.1) 6(22.2) 4(13.3) 23(25.0)
Li ++ 2(5.7) 2(7.4) 5(16.7) 909.8)
1pase +++ - 1(3.7) - 1(1.1)
Total 15(42.9) 9(33.3) 9(30.0) 33(35.9)
None 2(5.7) - 4(13.3) 6(6.5)
One 11(31.4) 3(11.1) 5(16.7) 19(20.7)
The number of substrates Two 8(22.9) 9(33.3) 15(50.0) 32(34.8)
Three 11(31.4) 12(44.4) 5(16.7) 28(30.4)
Four 3(8.6) 3(11.1) 1(3.3) 7(7.6)

The value in parenthesis means percentage of strains with enzyme activity

No activity; —, Low activity (~2.0 mm); +, medium activity (2.1 ~4.0 mm); ++, high activity (4.1 ~mm); +++

Mg A3 AAF oz FEg #5E F4 AR(SEA
FH 34EH AFEA] 2P)HER 253} He A gl
& 4 9lslHt (Fig. 2).

Finger printing "H =2] ;g o] ¥ 455 749 7]
AR es Alus A3, e AsAel & 474
BR0499} 50, LRO60Z} 61, WR329} 332 Zd3t 712
ol ss Bolot w3t = 'le] AbgAlel wet 43

2] 2EE hrle o 2 g6l 431 WR042,
WRO044, WR073, WR075, WR076, WRO77#F5 7}-%
9, si=le] FUehA iEhd WRO733 WROTTH,
WRO0752} WRO7643F, WR0422} WRO44T-F= A=
FAT AR wodch meb WEsRle] e
Fre 719 de) BAY BFE Bekse] ARe] 4
oS hehd 317l Tstel GRS AA
soie.

BNAE $Ase] 5AT A % 3FF T 127

F= Pseudomonas sp.2 EA = ¢l 31, Pseudomonas flu-

]

orescens 23, Pseudomonas putida 105 12|31 Pseu-
domonas migulae7} 3452 % 18057} Pseudomonas
£ 072 ZAE =4, Baikalospongia sp.o|A] ®2]3t 13
757} 2% Pseudomonas 4019}y ¥WH  Lubomirskia
sp.olA] He|8t 1474 Pseudomonas sp.& B|F3}o]

Buttiauxella agrestis, Pseudomonas fluorescens, Yersi-

nia ruckeri, Bacillus sp., Paenibacillus sp., Bacillus thu-
ringiensis, Bacillus simplex, Brevibacterium sp., Acine-

tobacter lwoffii2. T}oFslA] A= 9}

2 %

Hpo|Z 3% o5 HF4Le] 10°CE Ak 3
=2 odwlx glon] ulejefF Alg o]t} (Parfenova et al.,
2008). ~FXA] 24 (Baikalospongia®}t Lubomirskia)3}
2EA FHO 35F A EREEH F 27455 FE5E)
Rown, o] 59 7|A RS SAHT A 6ldFE 2
N oolikel 71AE B s Aoz vERgth v 7HA
714 AR, AR, A, Ak shed AR} A
of W3t Ea el =2 ALs FIF 4 Uit uwt

R A Sael Aol A B S8 A FRe A
1

o] 3] mlofat nledef AelQl wlol @ 345 1835ty
- o (Parfenova et al., 2008; A =, 2011), 549} #]
Joll Wgh 8 F-4dFe] Yol ulolZ W32 AHFEo
ARzA olgel ofeiels] dEon fRes Heb
A2l 713 B3l 5 o] AR ghill Ao wlste] A
A9 AHpe] F3l FHe] tha B Aoz FIFY
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Fig. 2. Genomic Fingerprinting Using Long-Range Repetitive Element Sequence-Based PCR (W =water, B=Baicalospongia sp.,

R=Lubomirskia sp., Y =YMA medium, R=R2A medium).

o} S wpelZ AEA A g4 w75 AET T
A} A P AETe] fEld Aoz A}
=

LS
B3t F59 FAAIE Lee ef al. (2004)2] nlo]zt

shole] Mol AR A% AT A% AT

Booh 223 Al = 58%= AA| 8 Pseudomonass;
< el WY 2Ry #4T AT AE A7

dlolz 549 F&ATY AE AT Azhs 9%
&}gd o} (Parfenova et al., 2008). Pseudomonas4-2 51Y

7F (psychrophile) 0. 2 M AL == 20°C o]s}e]m, 2}
Al FESA Bxzde Adoez g IR 3l
o w3 weRlRel A7) el Qes, il ¥
3= (ohEke] okmy]o} AJA)o] jr}(Fairbairn and Law,
1986; Makevitt et al., 1989). o] HFdl|A Pseudomonas
son SAY 779 /1 Py 24 A% 44 o
£ 710 jsted W] sl o ol S
RP}. AEX|EE Baikalospongia®t Lubomirskial| A

22y 14538 FA% Pseudomonas fluorescens= 3%
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Fig. 2. Continued.

oz dex glon, Lxrt|A] 2-ketogluconic acid
2 A A3} (Stainer et al., 1966; Meyer and Abdallah,
1978). Pseudomonas putida 22 ZEFo|A FFZAL
<+ s Aoz duA sioh 2FA] WA Pseu-
domonas4-2 =} olu|xALS o] 83}e] 23} YA}
AHES AT Aoz Als st

T Fo AEAA B AFE vmssls

=
Baikalospongiad| A= Pseudomonas4 "ol A%

17

fus

W, Lubomirskiao| M= ©Fofst Mol E=H )
Pseudomonas4+-2- ©}2 Mol v]|3te] AAo] wi=w,
AR A] Ze| F2uy biofilmE w27 3413t
E}HzHE- (allelopathy)el] 2]&te] o2 A2 colony 4
A 3 gl AARS &8 8ol (Mu er al., 2005; Oldak and
Trafny, 2005). webr] AA 2 AFEA] jiel] Za)3h=
o2 Al ooz HAEEA AGS Aoz i
Sl

ha 25~ S o)
T8~
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Table 3. Identification of isolated strains by 16S rRNA sequence
analysis (W=water, B=Baicalospongia, L=Lubomirskia,
Y=YMA medium, R=R2A medium).

Source Strains Homologous Identity

Microorganism (%)

WYO004 Pseudomonas sp. 100

Water WY008 Acinetobacter sp. 100
WY009 Pseudomonas sp. 99

WYO010 Acinetobacter sp 100

BYO11 Pseudomonas sp. 89

BYO15 Pseudomonas sp. 100

BYO017 Pseudomonas sp. 100

BYO018 Pseudomonas sp. 99

BY021 Pseudomonas sp. 100

Baikalospongia BY023  Pseudomonas ﬂuore.scens 100
5p. BY024 Pseudomonas putida 100
BR046 Pseudomonas sp. 99

BR047 Pseudomonas migulae 97

BR048 Pseudomonas migulae 100

BRO049 Pseudomonas migulae 99

BRO053 Pseudomonas sp. 99

BROS81 Pseudomonas sp. 100

LY026 Pseudomonas sp. 100

LYO028 Buttiauxella agrestis 85

LRO55 Pseudomonas sp. 100

LRO56  Pseudomonas fluorescens 100

LRO58 Yersinia ruckeri 99

LR059 Yersinia ruckeri 100

Lubomirskia sp. LRO61 Yersinia ruckeri 99
LR066 Bacillus sp. 99

LR0O67 Paenibacillus sp. 99

LR0O69 Bacillus thuringiensis 99

LRO70 Bacillus simplex 100

LRO71 Brevibacterium sp. 99

LR086 Acinetobacter lwolffii 100

LRO87 Paenibacillus sp. 99

Lubomirskiad| X &1¥l & 7}$-4|, Paenibacillus sp.
(<]

- ampicillin, tetracycline, spectmomycm 2]l strep-
tomycin?} ZH- YA ofEel] A& JepE Al
© = (Bvans, 2003), Lubomirskia®] A4zl o3k W
AL 7R3 )& Aoz Alg =) w3} Friedrich et al.
(1999)°] Aol 2w siw vio] MASH= Ald
o) Azest $A8 Azeez Eidel sl o
7o) AFahae] A oteA olch. B, Brevi-
bacterium= Actinomycetales®] 4° 2 Lubomirskia®)
BIAIA] R B w8 7oz HoiE gt

el ol R vAES dubHal vk
= wiekE R o= FAIA-e] ¢t} (Handelsman et al.,
2004; Davis et al., 2005). duFA el TA A S o] L3t
WepgAAE el me AwEel WA A

X W Mz =22 45

H] 2] o) biofilme MAIFA =1 o]Eo] oA3to
2N Aol 17 F5 A& o] A== A
Z ¢)o}(Bollmann et al., 2007). watr] AZEX] W M|F
o] AFEH el TgeFdEs st AEA S} Mo F
DA A A A2 d&E 83]7] 8t gFFe] AE
28] MAA 9 Mo FHE Whel dsle] ®Ho} goF
AZA el AF7} o]Feiof & Hloz A7)

%

Fo

bl
s

el A 239 224 AY 3 4

ot AR} A e RS e FFE 783,

9] $Al=ol whe} B5H317) ¢85t Genomic Fingerprin-
inge AR ¥ 3U) FFE Adsel 54T 23,
Baikalospongia sp.o|A] £2]3t 137#F= 25 Pseudo-
monas< 0 2 BQl¥ ¥bA, Lubomirskia sp.o| A £zt
1443 Pseudomonas ssp., Buttiauxella agrestis, Pseu-
domonas fluorescens, Yersinia ruckeri, Bacillus ssp., Pae-
nibacillus ssp., Bacillus thuringiensis, Bacillus simplex,
Brevibacterium ssp., Acinetobacter lwoffiiz t}oFs}A|
ZAF e} 28y & 3170 7F = 1877} Pseudomo-
nas4o 2 FAE 7L gzkzlbe) o3 o2 MlF A
Z}e] wlel wjFo 7 Hrixw, o3 UukA el ujek vt
Hel dAAE S5 HsliMe 2EAS A9
A2l AZE el dste] By opFgt AFHel A7
7} ol ol Ao} & Aoz A7,

A A
2 QAT 1S IAATE “FA HAE 79 o
AP A4 DT (A PE12040)°8) Ao 2y
g
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