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Isolation and Characterization of Alga-Lytic Bacterium HY0210-AK1
and Its Degradability of Anabaena cylindrica
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Honyang University, Seoul 133-791, Korea

Abstract - To isolate alga-lytic bacteria, a number of samples were collected from
Lake of Sukchon and Pal’tang reservoir where cyanobacteria blooming occurred.
HY0210-AK1, which exhibited high alga-lytic activity, was isolated using Anabaena
cylindrica lawn. The morphological and biochemical characteristics of the isolate
HY0210-AK1 were very similar to that of the genus Rhizobium. Taxonomic identifica-
tion including 165 rDNA base sequencing and phylogenetic analysis indicated that the
isolate HY0210-AK1 had a 99.1% homology in its 16S rDNA base sequence with
Sphingobium herbicidovorans. A. cylindrica NIES-19 was susceptible to the alga-lytic
bacterial attack. The growth-inhibiting effect of the bacterium was not different on A.
eylindrica NIES-19 when Sphingobium herbicidovorans HY0210-AK1 was in the lag,
exponential, and stationary growth phase, although the alga-lytic effect of S. herbici-
dovorans HY0210-AKI1 that in stationary growth phase was somewhat pronounced at
the first time of inoculation. When 8. herbicidovorans HY0210-AK1 was inoculated
with 1x108 CFU ml! together with A. eylindrica NIES-19, the bacterium proliferated
and caused algal lysis. A. eylindrica NIES-19 died when 8. herbicidovorans HY0210-
AK1 was added to the algal culture but not when only the filtrates from the bacterial
culture was added. This suggests that extracellular substances are not responsible for
inhibition of A. c¢ylindrica NIES-19 and that algal lysis largely attributed to direct
interaction between S. herbicidovorans HY0210-AK1 and A. cylindrica NIES-19. The
alga-lytic bacterium HY0210-AK1 caused cell lysis and death of three strain of Micro-
cystis aeruginosa, but revealed no alga-lytic effects on the Stephanodiscus hantzschii.
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Ak el 43 tde IR Sk d79g =
Al ARz s Agued] S A4 9 9 sk
T 53 o9 8Ao] A, 35 LA Fow §9)
o] Al Redokst A4S F43] FAPA|F]e=m
g AL of7)ske}. B3] Anabaena spp.d) Z
< HERY WAL AFHd 54t AL SellA
AAAR oz gtdstn 9lem, o|2dt HxfFo iy
B EAEE 29 $R2FE 5254 o)Fn)
5 % A3 3 (Carmaichael et al. 1994; Harada 1996)
2EHAE S E2ZYaE, A58 (Reinikainen 1995)
9 oJFiES HT ofFEo F1ElA AAA Q] 7
| E < 0.7]31(Penaloza et al. 1990; Shirai 1991), & <=
BolX SRR el 58 xdelel Apuge
771, = B JAS fiste] #H =2 e)a
FaA e JAE AT T AAH A
oF7| A7) gl (Watanabe et al. 1989). wlebA, =5
o AREAL +AURE 0 2AT EEA A7)
Al e Festaz, sy B4 Y A oA
G279 AR Aelsr] st o8 74A] GHE
o] Al=H et TPt AeAd fU=HE FIRE =
Agoan dxfe] Ao deid QU%dRE Al
#He et ¥R %"‘P%—(copper sulfate) 5 3}
FEA L o435l F2FE AASE Al 23pH
#3Heds -‘r’r‘ﬂé"ﬁ]—ﬁt}(McGulre et al. 1984; Reyssac
and Pletikisic 1990). o|#3t AL ES w4k37] sl
of H2F AAAA v YE-E o4 A T v
WEe] QeiA L] HAE H43) & £ glong dRg
AR-E AAFA B d= Aol gk @i AF
i} B3] Anabaena spp.= A4 1AL stozy
QB oA Y} A4g AF3 e (Fay 1992; Khan
et al. 1994). et 2 F M Z T vtk vA
Fo| Rxad, 7|3 FA = v FollE dE
o] Az AL AAs N Zesle g E4)3
+ Aeaz od#a ¢ v} (Reyssac and Pletikosic 1990;
Kim et al. 1997).
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1. X122 AH

2002\ 6YolA 200241 109744 FEF AEAe] Al
Wo| W se &40l B3 Fdr] A (sediment)2}
&g 2 B23pE HFHsle] Z7H 250ml Ho] &
o}, 4°C iceboxe]l H@dle] AP gHIg ¥, =27
E3) u)AE el o] gslnt.

2. dz5e W =2

2 47N dxF AT Be 2 B9 54
FAME Y8 FAEFEZE Y¥EI7 QT4 (National
Institute for Environmental Studies, Japan)sij 4] #|-Z5t
Anabaena eylindrica NIES-198 A2-815 ). Anabaena
eylindrica NIES-198] 79- A A Fgde] gl ¥ X
Al Qs ez %e:lei ¢l e] (Cattenholz 1988),
NaNOz7} #715#] 92 MDM #j x| (KNOs, 10 g;
MgSO0, - TH0, 2.5 g: K;HPOs, 2.5 g: NaCl, 1.0 g; A5
Solution, 1 ml; Fe Solution 1ml; per 1) AR&3}gic)
A5 solution2 H3;BOs;, 0.286 g; MnS04 - 7TH20, 0.25 g;
ZnS04 - TH20, 0.0222 g; CulS04 - 5H20, 0.0079 g;
NazMoO, - 2H>0; 0.0021 g-2- 100 m] =550 L-3) 5}l
H7}slyg om, Fe solution® 2+ FeS0, - 7TH:0, 0.2 g
HyS04, 0.026 mlS 100 ml 2840 Lal5ted A7}
ok dE&F vk 270 26°C, 150 rpm e 710 A"
opshaic.

3. d2F AT ¥

vz g Ba AFe 228 4%l Anebaena cylin-
drica NIES-198- <2 8= over-layer agar method
(Sakata et al. 1991)E o]8sle MDM HI=R| £
Folssc A7)
2] Anabaena cylindricas 4°C, 500 rpm FA )| A 308
A Bl d& AEE HEEE 06~0.7%Y
agarZ} -5 HelAe) top-agar layerE THEe], &
Tl k7l A 1~292F wiek &, HEE5 el TdEolA
AT ABS 100 w1y ==kt 26°C, 30 Es?
12D:12L &=# e 2 1197t vieF &, Anabaena cylindri-
ca lawnol] halo zone® A5l Al colonyS A3}
o, Nutrient agar (Difco; beef extract, 3.0 g; peptone, 5.0
g; agar, 15 g; distilled water 1,000 m)®)A] &5+) ek 3}

e,

Anabaena cylindrica®. lawn-Z
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4. HY0210-AK1¢] 54

28 #F HY0210-AK1, A2 gty EAzA}
E Y3}, Gram g4, - XA 25 9 pH, oxidases
B2 motility, hemolysis & F8& B4 L Bergey's
Manual of Systemic Bacteriology (1984)¢] wlelr] &e)
3l o). HY0210-AK1 genomic DNA preparation
Murray and Thompson (1980)2] Bl ulabr] =83}
93, 168 rDNAS Z23)7] 9%} primers Weisburg et
al. (1991)%F primerE W3 5le] Al-2-3}g] 0w, forward
primeri= 5-GAGTTGGATCCTGGCTCAG-3’, reverse
primer+= 5 -AAGGAGGGGATCCAGCC-3'0]t}. 168
rDNA g7|549& ZAAS7] 935}l cloned fragment:
automated DNA sequencer (Bionex, Seoul, Korea)ol] £
A AARsA 971 G- S 53] izl HY0210
~AK19) 47|x 9L CLUSTAL W software (Thompson
et al. 1990)2 ¥A3)9 1, A 5<93= (phylogenic tree):-
PHYLIP version 3.5 package (Felsenstein 1993)0]] A]
neighbor—joining method (Saitou and Nei 1987)3 o]&
s AgeGe. AEY A9 @999 Famn
DNADIST ] =3 A (Juke and Cantor 1969)% ©]-8-3}4]
1=

5. HY0210-AK19) =57 53 84 A

250 ml Erlenmeyer flask 371¢l| Z+Z Anabaena cylin-
drica NIES-192 45 ml¥ ¥F3] Y3, 26°C, 30 u Es?
m=2 12D: 121 2A o2 74 E¢b wjeF & ojxl=7]
2] HY0210-AK1E 5ml AFsl¢x, vtz 17) 9]
flask™ H43t Nutrient broth= 5ml &5} djz=F
2A ARETE AE & 1Y B9 2473 HF o=
L Aztell Azl HeElwelM 2 mlE F e, 25
mm diameter GF/F filter (Whatman, England)2 o] £3}
0=] 0=]3’-]-?‘i‘]- % 90% acetone 20 mls]| #]2]de] Yule]

F 4°Cel 24417} wFZ] & chlorophyll a8 &3¢
C]—. %%‘--‘?3_ chlrolophyll a¥= 750, 644, 647, 630 nmej| A
spectrophotometer (Hewlett Packerd, Hp845 x UV -
Visible Sytem, USA)S ]85} FIAwB Z3]F)9o
=, o] 39 wEe] A2 o 2o} (Parsons
et al. 1984).

Chlorophyll a2} Z(ug 1) =Ca x (Vb/Va)

Ca: Enumerated wavelength value

Vb: Filtering&t A)4=2] <k())

Va: FZ&o) AL3F 90% acetone?) SF(ml)

A3zl 24}

HY0210-AK13} Anabaena cylindrica NIES-192] &
ek £ AT W3kE F4s7] A%kl HY0210-
AR HET d27E 119 39t 2423t FHde= &
3 vieFat WXl A 1mlE #Hsbe] 9mlel 0.85% D
Hged 4 104 Ao JHshe] Nutr
ent agar ¥ 2ol =@stylT}. 30°Cell Al 24417 woF &
o colony & A<t HY0210-AK1 74452 w3
% 29590,

6. HY0210-AK19) 1A 3=

7. HY0210-AK1¢] A3 A< B4 84

HY0210-AK12] AAF wtA o] w2 Anabaena cylin-
drica NIES-19¢] ©f3 Az @Al& 2317 €31
A 2718) A eylindrica NIES-19 45 ml1= 100 ml
Erlenmeyer flagkel] 233)la], A2 X A)7] (voF 30%
), A Z217] (o 6417hek A A7) (il oF 24413 3
9 HY0210-AK1-& zbz) Eml¥ FHZsy tzxz
¥ B7% Nutrient brothE 5mlE HEs}gc. £
flasks & zFujek7)ellA] 26°C, 30 u Es! m-2, 12D :
12L 273oll A wiokaled, 119 <t 24417 A o=
chlorophyll a2] W32 =3 sigo).

8. HY0210-AK12] HE =%} B3 A

H=pAd A7) 2] A eylindrica NIES-192 100 ml Erlen-
meyer Flagkoe] 45 ml¥ H=3t 3 BE|AF HY0210-
AK1Z 1x105 1x107,1x108CFU ml & Z}Z} 5mls
AET F 27 lof 2AANM 1192 vk A 24
A7k 74H .2 2. chlorophyll a2] W35 &4 3o

9. HY0210-AK1 A ¢ 542 Anabaena
cylindrica NIES-19 =4 A3

Nutrient broth ¥ *]o] 4] HY0210-AK1E 2447} )
oFsl 2o 4°CellA] 12,000rpm EZ o2 158 Y412
P £ Alzols Feled YM-10 membrane filter (Milli-
pore, exclusion size 1kDa M.W. cut off)2. o 3}3}e] A}
Satgict. gt AFNE 10%, 50%, 0%E 437
18] A. cylindrica NIES-19¢)] A &slgon] =443
£38 =ANAE daTFer oo dogde 1y
473 T, 42 10%, 50%, 90%E A A719) A
cylindrica NIES-197% S3}o] A}-&.8}a]c}.
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_[ Strain HY0210-AK1
Sphingobium herbicidovorans IFO 164157

_1: Sphingobium chlorophenolicurmn ATCC 33790T
Sphingobium yanoikuyae IFO 151027
Zymomonas mobilis ATCC 10988T
Sphingopyxis macrogoltabide IFQ 15033T
Sphingopyxis terrae IFQ 150987
_,: Erythromicrobium ramosum DSM 8510T
Porphyrobacter neustonensis DSM 94347

P

— Erythrobacter longus ATCC 33941T
Sphingomonas trueperi ATCC 124177
g Sphingomonas paucimobilis GIFU 23957
S,

hingomonas adhaesivg GIFU 114587

"'—“““"“ Sphingomonas echinoides DSM 18057

Sandaracinobacter sibiricus RB16-17T
Rhodospirillum rubrum ATCC 111707

.01

Escherichia coli

Fig. 1. Phylogenetic tree based on 1658 rDNA sequences showing the positions of strain HY0210-AK1, the type strains of
Sphingobium species and the representatives of some other related taxa. Scale bar represents 0.01 substitutions

per nucleotide position.

10. HY0210-AK12] 4= 99 24

HY0210-AK18] ‘F&7F Microcystis aeruginosa NIES
-44, M. aeruginosa NIES-88, M. aeruginosa NIES-298
9} F=5 Stephanodiscus hantzschii UTCC-276, S.
hantzschii CCAP 1079/4¢] oigl 24A3] z3}E =4}
st Zh2ke) 257 d=A4347] A, Nutrient broth
ol A 24417} wleFgF HY0210-AK1Z 1x 108 CFU ml-1
Z AT F =72 34 AERE 280G

du g u¥

L @xF 23 A9 27

o] WEAEe e 4 TaedA AHT
A, A&Aa D ZS4E Anabaena cylindrica NIES
~19 lawnel] Ao 1197 ok Az A& 5ol
Al 36702) colony, B as|A 64712 colonyr} Ea5
dom, 2 FA Fag Asl E4L JdepiEs 20709
colonyE AW¥H3st4]ar, Anabaena cylindrica NIES-19%}
AA EF ekl A 47 AL e
HY0210-AK1Z A#sle] A3ttt (data not shown).

2. HY0210-AK12) ] 4 Asey EAH4 53

HY0210-AKe] §ejd, 4283 B42 Table 194
veht slew, ok $AFelx, 30°C, pH 6 A =oi A
A2 QYA-L w4 on, Kohn’s gelatin®} tryptophane
testol A FARLE R o) FHA 2 A%
std Ao sl HY0210-AK1-2 Rhizobium< 2
¥R 2 (allied genera)l] &3l 2oz AAFHAYH. ¥
2 FF9 WL S A5l 165DNAY 9714
F-A3 CRUSTAL W program % PHYLIP program-2-
o438l HY0210-AK1¢] 24 AFE¥H ZAHAE Fig 2
o] Rz giv} HY0210-AK1-2- Sphingobium yanoi-
kuyae IFO 151027, Zymomonas mobilis ATCC 10988T,
Sphingobium herbicidovorans IFO 1641572} 32 8.«
AAE HedFglon], E3F] Sphingobium herbicidovor-
ans IFO 1641578} 99.1%9) 713 H& ABA L Jehy
o] (Table 2), HY0210-AK1-8- Sphingobium herbicidovo-
rans HY0210~-AK1 6.2 w&}gdr}.

Sphingobium herbicidovorans HY0210-AK1+= A2
7] (Jag growth phase)7} =}-¢ Zrz, o 4=437] (exponen-
tial growth phage)ellA A A7) (stationary growth
phase)=. 94 vh=A AR PAHE ehlhdnh
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Table 1. Morphological and biochemical characteristic of
izolate HY0210-AK1

Characteristics HY0210-AK1

Cell shape Short rod
Gram staining -
Optimal temperature 30°C
Optimal pH 6
Pigment Orange
Arginine -
Oxidase -
Motility -
ONPG or IPTG
Lysine
Ornithine
Sodium citrate -
Urea

Tryptophane

Creatine sodium pyruvate
Kohn's gelatin

Glucose

Mannitol

Inositol -

Sorbitol —
Rhamnose -

Sucrose -
Melibiose -
Amygdain -
Arabinose -
Potassium nitrate Reduction to N2 gas

I+ 1 4+ |

3. Sphingobium herbicidovorans HY(0210-AK12]
gz5 &3 84

Sphingobium herbicidovorans HY0210-AK12] Ana-
baena cylindrica NIES-19 23R =8 aleolr?] £3
Sphingobium herbicidovorans HY0210-AK12] 1x108

1400 ~ r 60
1200 "
P | 50 B
~— 1000 >
éﬁ 4 40 O
= 800 r =
—= 4 L300 o
= Rl
—§ 600 =
= 20 o
2400 LR B
@) a2
200 10 3
S m

OIIIIII’I'TIII

0 2 4 6 8 10

Incubation time (day)

Fig. 2. Growth inhibition of A. cylindrica by Sphingobium
herbicidovorans XY0210-AK1 and growth curves
of Sphingobium herbicidovorans HY0210-AK1 in
mixed-culture. Symbols are (@), growth of A.
eylindrice treated with and Nutrient broth; (0),
growth of A. ¢cylindrica treated with Sphingobium
herbicidovorans HY0210-AK1; (A), bacterial cells
of Sphingobium herbicidovorans HY0210-AK1.

CFU ml'& 4=AA7]2 Anabaena cylindrica NIES-
190 BEY & £ R A2l Fo HY-0210-AK1E
&34 92 =T chlorophyll a ZH-& v]ws A3}
E3 ek M| FelMe A F 3UdA Nl chlorophyll
a Zto] 45%2 7Fr4idtglen, HE 3 995 = chloro-
phyll a gke] 5.8%2 Zr4slgen] A2 F 1144 = A
eylindrica NIES-192] vegetative cello] $173] 4Ad
< #&E 4 9]} (Fig. 2). Sphingobium herbicidovo-
rans HY0210-AK12] 7fA|E AL F 544 5x108

ol

ek

Table 2. Levels of 165 rDNA similarity for strain KEH 1-1, the type strains of Sphingobium species and the represen-

tatives of some other related taxa

% in Similarity:

Strain
1 2 4 5 6 7 8 9 10 11 12 13

1. Strain HY0210-AK1
2. Sphingobium herbicidovorans IFO 164157 99.1
3. Sphingobium yanoikuyae IFO 151027 97.7 97.3
4, Zymomonas mobilis ATCC 10988T 98.1 974 98.9
5. Sphingopyxis macrogoltabida TFO 15033T 96.3 96.2 97.2 97.0
6. Erythromicrobium ramosum DSM 85107 96.4 96.1 95.7 95.9 956.5
7. Porphyrobacter neustonensis DSM 94347 96.3 96.5 96.2 96.2 954 95.7
&. Erythrobacter longus ATCC 339417 92.3 91.4 92.1 92.1 92.1 92.9 924
9. Sphingomonas paucimobilis GIFU 23957 93.2 92.8 92.6 92.8 934 93.8 93.3 95.9
10. Sphingomonas adhaesiva GIFU 114587 90.4 90.3 90.6 90.5 90.6 91.6 91.3 91.1 90.9
11. Sandaracinobacter sibiricus RB16-17T 93.2 93.2 93.2 93.1 93.9 94.8 93.9 93.0 93.3 92.3
12. Rhodospirillum rubrum ATCC 11170T 93.9 934 93.6 939 929 93.1 93.7 91.7 91.2 90.2 93.3
13. Escherichia coli 93.6 93.2 93.0 93.4 93.5 93.3 93.3 91.8 91.6 90.5 93.0 98.2
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Fig. 3. Time course of the growth of A. cylindrica culti-
vated with Sphingobium herbicidovorans HY0210
-AK1 at the different culture phases in MDM
medium. Symbols are (@), growth of A. eylindrica
treated with Nutrient broth; (o), growth of A.
cylindrica treated with Sphingobium herbicido-
vorans HY0210-AK1 at lag growth phase; (A),
Sphingobium herbicidovorans HY0210-AK1 at
exponential growth phase; and (0), Sphingobium
herbicidovorans HY0210-AK1 at stationary grow-
th phase.

CFU ml A4 Z7lstglom ol Zhadel 145 +
1194 1x 108 CFU ml12 Z23& & 4 o
aeld Az AT FE7F 1x10°CFU mlt oo %
FAET Az 59 A4 Aoz Asd

4. Sphingobium herbicidovorans HY0210-AK1
AAcHA < B8 24

A7 8] A, eylindrica NIES-19¢]] A A=z}¥-7]
(30 wjch, A7) 6217 Wbl A A7) (244 2F
W e Sphingobium herbicidovorans HY0210-AK1Z
3] Bl g A4 g7, 5443 2 AA
71l A% g Ay el 2¥E AR Ax Ake o
EpH vt (Fig. 3). A% F 144= HY0210-AK1E 7
B A4 A7) HEstd E7 vicksla g AS
chlorophyll a gko] 27+ 3%, 5.7% 7 48t 1L, A A7)0l
A28 2]g]FerE chlorophyll a Zhe] 25%7} 748}

ok, HE 7Y o] FRE]E 2 XelF A 4 gl
o wal HE: 27|l AR 7S Sphingobium her-
bicidovorans HY0210-AK18 HEsl= Ao A=z x4
7} Heoldg o 4 %= Manage ef ol. (2000)2 A=z
M| Alealigens denitrificansZ Microcystis spp.oll &
3td-& A Microcystis viridis®} M. wesenbergii A=

1400

1200 4

—

1000
800

600 -

Chlorophyll (ng 1~

Incubation time (day)

Fig. 4. Growth inhibition of Anabaena cylindrica NIES-
19 with treatment of various concentrations of
Sphingobium herbicidovorans HY0210-AK1. Sym-
bols are (®) growth of A. cylindrica inoculated
with Nutrient broth as control; (o), 1x10% CFU
mlt; (A), 1x107 CFU mlL; and (©), 1x 108 CFU
ml-! of Sphingobium herbicidovorans HY0210-
AK1.

Ao Mer7)eh A glol fAE Ake mE Ry
o1t M. aeruginoas= 874 9t A. denitrificansE
AgsgE d A2 &7 e A3 e
A7)l B Az AFE A AL H el A
& A7t veigvly wasielcl web A ave
Az Al AR ER2FL £ BolH wAe]
el Aoz Amic

5. Sphingobium herbicidovorans HY0210—-AK1 -
AE wxe 2o 24

Sphingobium herbicidovorans HY0210~-AK12] A&
o W Fx2FY RS dotnr] A AFA
71¢) Sphingobium herbicidovorans HY0210-AK1E 24
AIZE wheF F AR AE-E o] 438l 1X 105, 1X 107,
1x 108 CFU ml*& 247z w4779 A cylindrica
NIES-19¢] H&sle] &% wekst % chlorophyll a 3}
€ 8|3, 2AMEE AIs Fig 49) 2ol vl 1x 108
CFU ml-1& % & E¢ik Megd+g ALzl
B qz7e 2e 49E neod, yae ¥as
Zeldr 4 gldo) wekr] Sphingobium herbicidovorans
HY0210-AK1E 1x% 108CFU ml! o)Ake] =2 3e)
H9e W 4z assl dehie ez oAdn
Alcaligens denitrificans= 1XxX 108 CFU ml 'S FHE A
dx A4x 32 vebpddw ¥ sty o} (Manage et
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al. 2000), 1 x 103 CFU ml-1& X&) Al A. denitrificans
7} 1%108 CFU ml-'7}A] AA s okl vz Az 53
& yehget. wkeba Sphingobium herbicidovorans
HY0210-AK1¥ Wl Az a7t 58 Az
L2 Az

6. Sphingobium herbicidovorans HY0210—AK12]
A E %] A7} Anabaena cylindrica NIES-19
=24 A4

Sphingobium herbicidovorans HY0210-AK19} Ana-
baena cylindrica NIES-195 &3 wjefgl AlsH-2
membrane filter=. Z}§ & 10%9} 50%F 4447
2] A. eylindrica NIES-19¢] s} on] FAAs &
= zAEE A} Al eylindricad] A A& &2d= g
L ¥ Uil oovd AR ekt vz
A7 Ade 4 alslent Asa= uujsiy
o} (Fig. 5). Z]%W}Z]-J A7 A7z B 9 Sphingobium
herbicidovorans HY0210-AK1& G259 &7 W)k}
AE W Az gA4de] vielton), wicke & A)st
GE Al Az 5 FAE 5 god geky
Sphingobium herbicidovorans HY0210-AK14| = &
A& Bn)sle] A cylindrica NIES-193 23] 3]= 7 o]
ohiel, g2 F8 AAH TAs Reske Aoz oA
A}, Daft and Stewart (1971)-2 My=xobacterialess A
Z 5 208 o] YaEsE elsiden, ofd Az
9 AT $HlskA 9t oz wusielm 22
A AlFEde ¢lvtka A eksledth Shilo (1970),
Baker and Herson (1978), Burnham ef al. (1984)= Y=z
8 AA T4 Aol AHHA &AM AR AT
ANA w-$- FeA ZgIe Aoz Barslgek

7. Sphingobium herbicidovorans HY0210-AK14]
Az W 24

Sphingobium herbicidovorans HY0210-AK12] Atz
WHAE FA}El7]) #8be] Microcystis aeruginosa NIES -
44, M. aeruginosa NIES-88, M. aeruginosa NIES-289
#} Stephanodiscus hantzschii UTCC-276, S. hantzschii
CCAP 1079/4¢] wg Az &aF 42 g ksl
algal lawn ¥ 0.2 &<lslgel. Z2ke] 2/ <5
Fit e AHEElgen, AF 5Y Foll 7y Adx B
#2 zA}eet 384 Microcystiss 25 Sphingo-
bium herbicidovorans HY0210-AK12] TA ¢ 714402
rehdgdv, A= Al HY0210-AK1E Microcystis 2k
£ Wikl S W), Microcystist A48 @45 1, ¥

1400

.1
1200 ~

4
1000
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Fig. 5. Alga-lytic activity of filtrate from the culture in
which Anabaena cylindrica NIES-19 was lysed by
Sphingobium herbicidovorans HY0210-AK1.
Symbols are (@), autoclaved culture filtrate as
control; (0), with eulture filtrate of Sphingobium
herbicidovorans HY-0210-AK1.
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Table 8. Host susceptibility of alga-lytic bacterium Sph-
ingobium herbicidovorans HY0210-AK1

Species Susceptibility
Microcystis aeruginosa NIES-44 +
Microcystis aeruginosa NIES-88 +
Microcystis aeruginosa NIES-289 +

Stephanodiscus hantzschii UTCC-276
Stephanodiscus hantzschii CCAP 1079/4 -

+, susceptibility; —, non-susceptibility

anodiscus$t Az ML Egha| kA, oW Hilx T3
#F 4 ¢lglvh welx] Ab=m MF Sphingobium herbici-
dovorans HY0210-AK1¥E= Microcystis aeruginosa %
Anabaena cylindricad E53= Aoz oAHAH,
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o e W2 Az HE e Ao A, o4
3} 7o) d2Fe 3 A A HMRE dx2F 2
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24 4 slg Aoz Almdd

H R
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