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Terunobu ICHIMURA* and Makoto M.WATANABE*: An Axenic 

Clone of Microcystis aeruginosaKtlTZ. emend. ELENKIN.. 

from Lake Kasumigaura 

市村輝宜*・渡辺信*. 霞ヶ浦産アオコの無菌培養

Among the planktonic blue-green algae forming water blooms during sum-

mer and fall 'in eutrophicated waters， such as Lake Kasum，igaura， 1¥.ficroc:ystis 

aerugillosa KUTZ. emend" ELENKIN has been reported to cause many obnoxious 

and nuisance problems in various ways， for instance， sudden death of carps in 

cultivation nets and disagreeable stench attacking the near shore people. 

It is prerequisite for controlling the nuisance water blooms to know physico-

chemical conditions for the optimal growth of this alga. As far as we know， 

however， only two strains of this alga are at present available from the culture 

collectionsl)・ 2). The two strains8-5) are originally from North America and both 

have been puri五edthrough ultraviolet irradiation， which is known to have a 

mutagenic effect on many organisms. 

In this paper we shall describe the isolation method and morphological 

characteristics of an axenic clonal culture of this alga which was obtained 

from Lake Kasumigaura and purified bythe pitette washing method. 

Materials and Methods 

In August 1974， a liquid sample (KAS-1) which contained blue-green algae 

forming a water bloom was collected from the shore of Lake Kasumigaura at 

the vicinity of Tsuchiura City， Ibaraki.ken. 

For isolation and purification， a single colony was washed by a五nePasteur-

type pipette under a dissecting microscope8)， 7). The growth media and bacte. 

riological test media are listed in Tables 1 and 2. Cultures were illuminated 

for 16 hours daily by fluorescent lamps at a light intensity of approximately 

4，ooOlux. Temperatures were kept at 25土1C except in bacteriological tests. 
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Table 1. Growth media 

Salt C medium8) NaCB medium 

Ca(NOah.4HzO 15mg 

KNOa 10mg 

NaNOa 
MgSO，.7HaO 4mg 

sNaaglycero-phosphate.5HaO 5mg 

Vitamin B12 0.01pg 

Biotin 0.01μg 
Thiamin HCl 1μg 

P IV metals* 0.3ml 

Tris buffer 50mg 

Bicine (DOTITE) 

Distilled HsO 99.7ml 

pH adjusted with 1 N HCl or NaOH 7.5 

* 1 ml of P IV metals contains: 

NaaEDTA lmg Fe (as Cl-) 0.04mg 

Co (as Cl-) O.∞lmg Mn (as Cl-) 0.01mg 
Mo (as Na+) 0.005 mg Zn (as Cl・) 0.005mg 

Table 2. Bacteriological test media 

Medium Nutrient 

I 
II 
III 

IV 

v 

Proteose-peptone (Difco) 
Yeast-extract (Difco) 
Peptone (Difco) 

Beef extract (Difco) 
Glucose 
Peptone (Difco) 

Na ac泡tate.3HaO
Glucose 
Trypto但e(Difco) 
Yeast extract (Difco) 

* Gram per liter of distilled water or NaCB medium. 

Result and Discussion 
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1 

5 
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1 

1 

0.5 
0.5 
0.5 
0.3 

From the liquid sample， a crude culture composed mainly of Microcystis 

aeruginosa was obtained by inoculating a single colony of this alga into a test 
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tub巴 containing10 ml of C medium8l: Two weeks after the inoculation， a rather 

-compact large colony was observed by naked eyes， although the growth was 

poor and slow in C medium. Consid巴ring the sl1spected contamination of 

モpiphyticalgae， th巴 colonywas broken into small pieces by strongly shaking 

the test・tube.After washing several times in steriJe clistilled water， a 10-20-

-cellcd colonial piece was inoculated into a test tube containing C medium. 1n 

this way unialgal clone KAS-l-1 was obtained. 

Meanwhile， a nutritional study was initiatecl， using the clonal cl1lture of 

KAS-1-1， and it became known that this alga grew ml1ch better when C medium 

was modified by replacing KN03 with NaNOa ancl buffering at pH 9.0 with 

Bicine insteacl of at pH 7.5-8.5 with Tris. Thus， NaCB mヒcliumwas usecl for 

further purification and maintenanc巴 ofth巴 culture・ 1nNaCB medium， this 

.alga grew consiclerably well， forming many small amorphous colonies of 4 to 

-・・・・・・圃・ - 2 
Figs. 1 and 2. NIicrocystis aeruguzosa K首TZ.emend. ELE~KIN cultured in NaCB meruum. 
1. Unialgal culture. Colonial matrix and rod.shaped bacteria are stained with basic fuchsin 
2. Axenic culture. Colonial matrix and algal cells are heavily stained with hasic fuchsin. 
but there is no indication of the presence of epiphytic bacteria. A bar in each figure 
indicates 10μm. 
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16 cells embedded in a transparent mucilaginous matrix. The matrix of poly-

saccharide nature was stained well by basic fuchsin (Figs. 1 and 2). 

A week after inoculating a small quantity of the culture into fresh medium. 

4-or 8.celled colonies of ear1y exponential growth phase were washed succes-

sively五vetimes in sterile disti1led water and inoculated individuatly into a 

test tube containing lOml of the medium. Three weeks after the inoculation. 

五vefast growing clonal cultures were discarded because it was considered that 

they started from a large colony and were highly suspected to be contaminated. 

but three comparatively slowly growing clonal cultures were saved. All of these 

three clones saved， however， were turned out to be contaminated with bacteria 

by scrutinizing under a compound microsope. The same purification procedure 

as described above was undertaken again using KAS-1-1-3， one of the three 

clones which was observed to be contaminated with rod.shaped bacteria of one 

kind (Fig. 1). Finally， out of nine clonal culture活 obtained，one was observed 

to be free from the bacterium by microscopic scrutinization (Fig. 2). Therefore. 

this clone (KAS-1-1-3-3) was checked for purity by the bacteriological tests. 

Cultures inoculated in various bacteriological test media (Table 2) were incu-

bated for 1-4 weeks at 20， 25， and 35 C. No bacterial growth was detected in 

any of these tests. 

As mentioned by many workers2)'6)'へtheestablishment ofaxenic culture in 
blue-green algae is usually a tedious， laborious and unpredictable exercise. 

Recently a sophisticated method has been developed and recommended by 

Carmichael and Gorhamω. In this work， however， we adopted the traditional 

method of pipette-washing6)' 7>， following the rule that the organism to be washed 

should be pre-cultured in an actively growing state. It was desirable for this 

method that this alga formed loose colonies of a small number of cells， since it 

helped that a colony free from epiphytic bacteria more easily happened to be 

picked up. V{e have not yet succeeded in axenification of M.flos-aψae (WITTR・〉

KIRCHN. which was obtained also from Lake Kasumigaura and cultured unialg・

ally in the same medium. M. flos・aquaeforms tight colonies of a large number 

of cells in the culture. This has dispirited us from attempting the axenification. 

The axenic clone of M. aeruginosa has been deposited in the Culture Col-

lection of AIgae at the Institu 
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coe伍cientof variability 5.4%. These statistical values are based on 100 ceIls 

cuItured in NaCB medium for one week. 

We wish to express our sincere thanks to Dr. T. TSUDA and Dr. A. HAMADA， 

Freshwater Fisheries Experiment Station， Ibaraki Prefecture and Dr. S. KASE-

BA Y ASHI， Ibaraki Prefectural 0伍cefor their encouragement and assistance. 
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