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A Study on the Kinetic Parameters of Alkaline Phosphatase by Algae. Choi, Kwangsoon*
and Bomchul Kim (Dept. of Environmental Science, Kangwon National University, Chunchon
192-1, Korea)

Alkaline phosphatase (APase) activity was studied for the pure cultures and natural
communities of phytoplankton. The Michaelis-Menten constant (Km) showed large
variation with species. Some green algae showed large Kn, (650 phM for Selenastrum
capricornutum). Chlorella sp. and Nitzschia palea showed smaller K, (respectively
1.7, 2.0 pM) than those of other species examined. The extracellular free enzyme in
the filtrate of Anabaena flos-aquae showed smaller Km (52 pM) than that of cell-
bound form (276 pM). The Ky, (12.0 pM) of summer phytoplankton in Lake Soyang,
when Anabaena sp. was dominant species, was larger than that (1.5 puM) of spring
phytoplankton when Asterionella sp. was the dominant. Although maximum activity
(Vmax) in Lake Soyang was affected by the concentration of DIP within the lake, but
the Vmax always varied not with the DIP concentration of the lake. Induction of APgse
may be more affected by the phosphate content within the cell of phytoplankton
than by the concentration of DIP within the lake. The extracellular free APase
activity accounted for 36~ 97% of total activity from fall to spring turnover in Lake
Soyang. The Ky, (1.1~ 3.5 pM) of extracelluar free enzyme were simillar to those (0.7 ~
3.5 uM) of the total activity. This indicates that the extracelluar free enzyme was
derived from phytoplankton.
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2. Extracelluar enzyme and cell-bound
enzyme &2
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3. Kinetics of alkaline phosphatase
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Table 1. Comparison of K, Michaelis-Menten constant,
of alkaline phophatase activity for the pure cul-
ture of algae and the natural phytoplankton.

K

Source of enzyme "
Y (M)
Nitschia palea 2.0
Pediastrum sp. 7.2
Chlorella ellipsoidea 1.7
Chlorella vulgaris 1.7
Scenedesmus sp. 11.6
Scenedesmus brasiliensis 134

Selenastrum capricornutum 650
Microcystis aeruginosa 6.4

Anabaena cell-bound enzyme 276
flos-aquae extracellular enzyme 52.0
Purified bovine APase 1.7
summertime 12.0

(Anabaena flos-aquae dominant) )

Lake Soyang —

springtime 15

(Asterionella sp. dominant) ’
Lake Okutama total enzyme 18.0
(Asterionella sp. cell-bounded enzyme 4.0
dominant) extracellular enzyme 1.1
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enzyme?| Km (4.0 uM) Bt} =Sk ZA3tel At

AofzollA 939 7HERE 949 F7HA ¥ APase B4
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H=e] Kndh ¥ 53 g8 BSie} (Table 2)
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Table 2. Seasonal variation of kinetic parameters, Vmax and Ky, in Lake Soyang.
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Specific
. . e - K V Chl. a DIP
Date Dominant species Classification " max Vmax
(M) (MmN ey (M) (gl
Oct. 1993 Anabaena sp. Total 12.0 63.0 8.8 7.2 2
Extracellular
Asterionella Total 3.0 2.6 2.6 1.0 7
Nov. 1993 gracillima Extracellular 26 13 1.3
. Total 35 2.8 25 1.1 11
Jan. 1994 Melosira spp. Extracellular 3.5 1.0 0.9
. Total 0.7 6.6 1.3 5.1 4
Mar. 1994 Melosira spp. Extracellular 1.1 6.4 1.2
Asterionella Total 1.5 117.5 24.5 4.8 2
Apr. 1994 gracillima Extracellular 16 97.8 20.4
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Fig. 1. The variation of Vmax and Kn in time course of
APase induction for natural plankton samples from
Lake Soyang.
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Fig. 2. The variation of Vmax and Kp, in time course of
APas induction for cultured Anabaena flos-aquae
and Selenastrum capricornutum.
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Fig. 3. Comparison of K, for Selenastrum capricornutum
and Nitschia palea.
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