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Isolation of the Microbes Having Cyanobacteria Lytic Activity
from Blooming Reservoirs
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Abstract - We have from water samples of Kwalim, Dochang, and Mulwang reservoirs
in Kyonggi-Do, where cyanobacteria blooming occurred. Isolated microbes which have
lytic activity for cyanobacteria. Water samples were smeared on the Anabaena
cylindrica lawn and incubated in light chamber at 28°C, under 3000 lux for 13 days. A
fungus having cyanobacterial lytic activity was isolated from the samples of Dochang
reservoir. The isolate was identified as Cryptococcus laurentii by Vitek system. From
the culture of the isolate, four major extracellular protein bands (29, 35.2, 40.9, 51.1
kDa) have been detected and the 29 kDa protein band was more thickly appeared in

the culture with cyanobacteria
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Fig. 1. Sampling site.
St. 1: Kawrim, St. 2: Dochang, St. 3: Mulwang

2 BEF TS AL AREY 2o

F2F F8 v)gEe] F5L 93 double-layer agar
method (Sakara et al. 1991)E ©]&-3led BG-11(Rippka
1988) B Fw) X} 9]o| Anabaena cylindrica 2. algal lawn
S 1|3} Algal lawne WA A}712) Anabaena cy-
lindricaE $HAl%-2] (Beckman JA-21 rotor, 5,000 rpm,
4°C, 303l A2 Mz s HFd 2v 55 BG-114

Aol 107 cell ml-12 Helrs)a, 1.2%2) agarE * 33}
ZH5E o8 F 50°C7HA] x5 W A3 T
Z7b 2ml¥E& EFF F njz] &v" F9|¥ BG-11
B v R]el] Ro] FRAA F3]| T 2H vieFr]elA
1 i<} ¥ AR43. Algal lawnell 39, =%, £9 A
42%]2] sampleS 100ul® AHZ ZF smearingdle] 28°C
3,000 lux light chamberol| A} v oka}s ).

Algal lawn¥j )| halo zone2 A 3}: A colonyZ
2] Potato Dextrose Broth (PDB) ] X|ol|A] &Z=ulj ok
saich

3. ¥4

23 FFZ PDB sjX|o|A 33] Al wloF F Vitek
system (KOMED)& o] &-3le] ZX3}9i).

4. A7 A4

Test tubes] 30 ml¥ PDBwjx|& 7z} BF & 2
¥ FFE 1mi(3x103cell mI-H)¥ HE3la 2,4, 6,8,
10, 12, 14, 18, 22, 26, 30 = Ba]siA] wloksleict A2
F 2~3047FA Ex®E 2 0.45 um Pore size membrane
filter (Whatman)& o|-23A] sample2 Z+z} o 3}A| 7]
t}. Filterol] A& cell 2 —~20°ColA] 4X]7} FAHA)7 =2
Freeze dryerdl|A] 572 Az A7l & Celle] Ax

& 24590

5. Bl aie #al

22]8 FAE 5% sucrose’} £33 BG-11 (Rippka
1988) HA W Aol A 14U 7F i Fg F BG-11 HA ) A]
oA ikl Anabaena cylindrical (107 cell mi-1)el] %2
sl 797 TR sho.

Anabaena cylindrica®} £ F538 el 9
Anabaena cylindrica®} H2]d-F9 E3hlofojoz B
B 2472 50 mlA-g sk 3,000 rpmol| A} 1587 94
$oi5e] 450L 95ehe

Zzte) Aol 5mlg E2727] (FD5508, Ishin
engineering co., Korea)& ©]-23led 7247l % 200 ul
¢} 20mM Tris-HCl (pH 7.5) 43 4H o2 s} g
SDS-PAGES ol gstel AL g 2Yshaich
w3t g2F B @] Mz Fu] ] &3t
AAXE o} ¥7] 3led WA Anabaena cylindrica
9l Ba)FFe &gkt AlS R 2]¢] 80% saturated
ammonium sulfateS @31 24417} It Al F Q4]

+¥2] (20,000 X g, 20 min, 4°C)3}e] Foixl FAHE-L 20
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mMe] Tris—-HCl (pH 7.5)¢]] 3 =sle] dialysis tube
(celluose membrane, Sigma)el]l Y1 279 =404
Haled 23] £AEte] crudegdt M E et Alg 4233}
o}, o3 A =3k Az A E Anabaena cylin-
drical lawn®l] &3} hollow zone?] WAJJHE HA
stoie

6. 2% ¥l 3

250 ml flask 67l¢ll 2z} Anabaena cylindricaZ 50
ml¥ EF3) ‘3_1_. 28°C, 2000 luxg] e}l ujekr]o| A 24
AlZE diek & 3709 flaskell:= Z2F 4 AJA7]9]
Cryptococcus laurentiis &3t =] 5789 flask
o] RER-ZO R Cryptococcus laurentii- E8}=] ok
c}. 1,2, 3,5, 7 944 7}2] Chlorophyll ¢ & F%3}7] ¢
3] 4.7 diameters CF/C filter (Whatman)& o]-8-3}e] Z}
¢ 5mld 33 F 90% acetoneo] 30ml BAA Y
B el W& F 4°CellAM 244 7HE<t A8
Chlorophyll a& 32&3}gc}. 1em A cellglel] pippet
& o]&sle] Ab=] 1ml FHF}ar 750, 644, 647, 630 nm
o] #HAtez wtFo]A spectrophotometer (Hewlett
Packard, Hp845X UV-Visible System, U.S.A.)& o]-43}
o Fhzel Wite HUsAc FIwe) w3 WA
A ArAle- )& 3} 7rc} (Parsons et al. 1984).

Chlorophyll a 2] Zt(ugl ) =CaX®/V)
C. Enumerated wavelength value

V : Filtering3t Al4=2] <k (l)

v: &Ze| A28 90% acetone?] F(ml)

Zx 9 o

FE Rl 23 £33 2gs Frs 44 A, =
29 ApAgny A4 ARE Anabaena cylin-
drica lawnol] #&3}ed 13Uzt wjok3t 23} halo zone
+ YA 7/ BRI Fig. 2).

28 A= Vitek system®] Yeast Biochemical
Card (YBC)E o]-438 A A3} Cryptococcus laurentii
2 £A =95} (Table 1).

Cryptococcus laurentii®] 4 FAE A3 A 22
UA WA =S F23 o} (Fig. 3).

Cryptococcus laurentii®] A X2 Bu] whifAd &3
Yz2 Base] #elg 93le] crude extracelluar pro-
teing Anabaena cylindrical lawnol] &3 Az} HE
29 #o} hollow zones FAFTE FFslh

Table 1. Data sheet of Vitek Lab Report Manual

Type Yeast Biochemical (YBC)

Status Final

Elapsed time 48 hours

Organism Cryptococcus laurentii

Bionumber 577777777

GAL + LAC- SUC+ MLT+ CEL+ AMG +

XYL + ARA + TRE +
XLT + DUL + ADO+
ERY + MEL+ CYC +
2KD + URE + 48H +

98% Cryptococcus laurentii

GAL: Galactose, LAC: Lactose, SUC: Sucrose, MLT: Maltose,
CEL: Cellobiose, AMG: Methyl—D—Glucoside, XYL: Xylose, ARA:
Arabinose, TRE: Trehalose, MLZ: Melegitose, RAF: Raffinose,
NAG: N-acethyl—D—glucosimine, XLT: Xylito, DUL: Dulcitol,
ADO: Adonitol, PAL: Palatinose, GLY: Glycerol, SoR: Sorbitol,
ERY: Erythritol, MEL: Melibiose, CYC: Cycloheximide, GLU:
Glucose, INO: Inositol, NIT: Nitrate, 2KD: 2-keto—D—gluco-
nate, URE: Urea medium

MLZ + RAF + NAG +
DAL + GLY + SOR +
GLU + INO + NIT +

Fig. 2. Hollow zones that made by fungus having algal
lytic activity.
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Fig. 8. Growth curve of Cryptococcus laurentii.

Cryptococcus laurentii®] A|Z9] Hu] &ol o3t F
279 B JsAle #elsbr] 438l 5% sucross7h
Z3rE BG-11 AN 747 vk F JAEEE F
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Fig. 4. Hollow zone that made by crude extracelluar pr-
otein of Cryptococcus laurentii.
A: extracellular protein, B: 20 mM Tris-HCI (ne-
gative control)

Fig. 5. SDS-PAGE patterns of ;
1: Anabaena cylindrica, 2: Cryptococcus laurentii
(51.1, 40.9, 35.2, 29 kDa), 3 & 4: mixed cultured
sample of Anabaena cylindrica and Cryptococcus
laurentii, 5: Marker protein (66.2, 45, 35, 25 kDa)

B}ed Cryptococcus laurentii®] cell& | 78} A&
SDS-PAGEZ 3 A3} Cryptococcus laurentii= 29,
35.2, 40.9, 51.1kDa 4| £.9] Hu] Dhlae 71 7ol
gels)gich. 7 % 29kDa2] 2u] whlxe Anabaena
eylindrica£}2] &3t oFA] band intensity7} T8l oFA]
we}l 7}slA vebde) (Fig. 4). ©]& 53l Cryptococ-
cus laurentii®] o7 A E9 ¥w) izl = 29kDa2]
QU] day w4l Belshs 549 el
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Fig. 6. Growth curves of A. cylindrica as measured by
spectrophotometer, showing response following
additions of Cryptococcus laurentii. Arrow means
inoculation time of Cryptococcus laurentii.
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Cryptococcus laurentii®] ‘FZ5 ZHAEZ ool W
71918t A A7 2] Anabaena cylindrical vl oFol ol
Cryptococcus laurentiis 7J%3lo] Chlorophyll a<F2)
WEE B A AE 4dAE drzel vlsd
Chlorophyll acke] 248 BT 4 3T 4% 897
ol= wzFo] H)3le] Chlorophyll afo] 20% °]sl=

Vst ol EFE 437} WY Adozvy
2R RHsE 7HAE vAEES BEEe 1 &
49 B4 9 7ahg Yo A drRe HLYE A
B3 wpor 2As5ed 449 4 & Aelw

~ Q

FEF o5 £yt Ak A3, =3, B9 2 4A|
2HE AEE AS o d2F B 7579 e
Al =3} o}t BG-11v]X|ol] Anabaena cylindricaE dou-

ble layer method& ] &3t FE2F lawns W5 7
7Z+e] AJEE 100 ul¥ smearingdlg . 28°C 3,000 lux
light chamberellA] 13U zF Wl =3 A $z] A8
2 33} Anabaena cylindrica lawnol| A G257 3
¢ ANE FRolE Lelsed weld TRY E
-2 Vitek system& o] §-3ted 33l om, 7 Az}
Cryptococcus laurentii 2. 7 F o). SDS-PAGE A4
Cryptococcus laurentii= 471 (29, 35.2, 40.9, 51.1kDa)<]
Alzel 2o A 7R Aoz FHeEgod,
Anabaena cylindrica®} Z& vleFAlolE &3] 29 kDa
o mAe] gl HlHE Ag Helstolch
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