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Mechanism of the Inhibition Effect of Lysine on Microcystis aeruginosa
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Abstract: Blooms of Microcystis aeruginosa (M. aeruginosa)are widespread in lakes throughout the world and cause many severe problems.

The development of effective inhibitor is very important to control the growth of M. aeruginosa. Lysine known as extracellular secretion was a

good inhibitor, however, the inhibiting mechanisms of Lysine on M. aeruginosa is still lacking so far. The present work investigated the influ—

ence of Lysine on the growth, ATPase activity and photosystem of M. aeruginosa. Results showed that Lysine can inhibit the growth of M.

aeruginosa significantly at the concentration of 5 mg +L~. Lysine can inhibit the activity of Ca®*Mg?*~ATPase significantly, therefore, M.

aeruginosa was inhibited after 24 hours and died after 96 hours. Content of chlorophyll a in M. aeruginosa decreased significantly and struc—

ture of phycocyanobily changed when Lysine was employed under the strong illumination. M. aeruginosa was not inhibited under the weak il—

lumination, while it did not grow photoheterotrophically under such condition yet. M. aeruginosa had weakly ability of heterotrophic growth in

the dark.It indicates that cell photosystem Il (PS II )plays an important role on the growth. Lysine decreases the content of chlorophyll a and

changes the structure of phycocyanobily in M. aeruginosa, and thereby disturbs its photosynthesis and inhibits its growth.
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Figure 1 The effect of Lysine on the growth of M. aeruginosa

| A S R Ak PR AR T, 24 h SR AL FRAY
B EBAA W WA s T 48 h ZJ5,5.0 mg- L™ LA
PR EERIT IR AR A . AR, 96 h S5 R FRIBA AR
BCFL 0, £L 5 SR L e DR BE IS | B R
WEZAET W SR AR B LR AR A AR AT &
FRIX 4 FhA LA A A7 A6 X 0 3 (A nabaena sp.7120)
(A KA IRV R R 6 d 5, B Rt o,
X G A S5 ARSI, DAL, ] 4 0 2 R A AL
Pkt e SEEAEAEAR L VR
2.2 BEERXTHRREE R Ca®Mg”~ATPase i& 4B Z2 M

A 2 A, AE 24 h A ) o J3E R oo e
PEARNMEIY Ca®Mg—ATPase 1% M BEAT 5400, 1] 48 h 2
J&i 5.0 mg - L™ LA I i 22 7 D) S 22400 ) 0 2 v 200 i
B9 ATP BfEG M, Ca*Mg*—ATPase fE7E4E Y4 il 24>
BRAL, Qn 2 B BT B R REAR - X 4 A E R B Y
sz MCAVE RS EZAER . Hehmann AR, #i%



5527 &5 4 1] AR

152 T R T Ao U0 1 P e A ) AT T 1 i 1 1
B, AT 1 Gl e R4 B el A TR T 2R 1
WAL, T 75 0 L ) SRR PRl T e
MR ATP B VERE TR (8 2), BiWIxh i
ATP i 0 3] P B8 A A1 S B A 1 i e A K P B
FAEM . T ATP MR AR DE A/ HIAE 28T,
WA Wb BERR S A 2 R 0 ] o e D B A T R G
TR

= 05

E?’ 04r l% X sk

§ 0.3

£

2 02f

fsal

e

0.1

=08

=]

= 00 24 48
HE]/h

00 W20 750 M 10.0(mgl")

( FR 5 0 mg- L7 X IRZH 22 57 I 35, P<0.05 5% 7R 28 S L 35, P<
0.01,AF[A])

2 BSERTHAF IR Ca Mg~ ATPase iF RN
Figure 2 The effect of Lysine on the Ca>Mg*—ATPase
activity of M. aeruginosa
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Figure 3 The effect of Lysine on the chlorophyll a content of
M. aeruginosa under illumination condition
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Table 1 The percentage of phycobiliprotein in M. aeruginosa
at 48 h under illumination condition

AR /mg- L PC/% APC/% PE/%
0 20.78+1.02 17.90+0.40 61.32+1.42
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5.0 5.39+0.49" 19.83+3.26 74.78+3.48"
10.0 6.4120.55" 20.39+3.41 73.19+3.52"
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Figure 4 The effect of Lysine on the chlorophyll a content of

M. aeruginosa under dark condition
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Table 2 The percentage of Phycobiliprotein in M. aeruginosa
at 96 h under dark condition

A mg L PC/% APC/% PE/%
0 19.85+1.08 20.4320.16 59.72+0.93
20 19.482129 20.29:0.71 60.231.99
50 20.02+0.84 19.870.34 60.1121.13
10.0 17.88:0.84 19.70135 62.410.69
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Figure 5 The effect of Lysine on the chlorophyll a content of

M. aeruginosa under weak illumination condition
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Table 3 The percentage of Phycobiliprotein in M. aeruginosa
at 96 h under weak illumination condition

R /mg- L PC/% APC/% PE/%
0 24.66+0.75 15.9320.15 59.41=0.60
2.0 17.45£0.27" 18.88+0.47" 63.67+0.64"
5.0 17.83+1.24” 19.08+0.34" 63.09+0.98"
10.0 16.91+0.44" 18.130.45" 64.96:0.42"
DCMUXHIR) 19.62+0.11 20.89+0.10" 59.49+0.03
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