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Correlation Analysis Among Characters of Gas Vesicle in Microcystis Strains
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(State Key Laboratory of Lake Science and Environment, Nanjing Institute of Geography and Limnology, Chinese Academy of
Sciences, Nanjing 210008, China)

Abstract: In order to explore the roles of gupA copies and repeated sequences of gupC, three Microcystis strains including M.
aeruginosa FACHB910, M. aeruginosa FACHB930 and M. wesenbergii FACHB929 were used in this research. The length and
diameter of gas vesicle, relative gas vesicle volume, appear pressure values, critical pressure values, cell turgor values were measured ,
and the correlations among these characters, gvpA copies, and repeated sequences of gopC were analyzed. The results indicate that
there are a significant positive linear correlation between gupA copies and relative gas vesicle volume (r =0.999); gupA copies are
negatively correlated with diameter of gas vesicle (r = —0.861). However, repeated sequences of gupC have a significant positive
correlation with diameter of gas vesicle (r =0.911), and have significant negative correlations with relative gas vesicle volume, appear
pressure values and critical pressure values, with the correlation coefficient of - 0.851, —-0.999, - 0.928 respectively. So we
presume that gupA copies are probably the primary impact factor for relative gas vesicle volume. The diameter of gas vesicle is not only
regulated by repeated sequences of gopC, but also regulated by gupA copies.
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Fig.2 Morphology of the gas vesicles in three cyanobacterias
13
Table 1  Length and diameter of gas vesicle in three cyanobacterias
/nm /nm /nm /nm
M. aeruginosa FACHB910 327.15 ~629.13 461. 68 +106.20 74.77 ~77.48 74 £2. 14 25
M. aeruginosa FACHB930 416. 54 ~602.38 544.75 £86.09 72.82 ~74.48 73 £0. 45 25
M. wesenbergii FACHB929 326.77 ~1176.38 737.35 £266.23 67.33 ~69. 31 68 +0.97 25
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Table 2 Relative gas vesicle volume of three cyanobacterias ( SSC value)

et ( ) C
M. aeruginosa FACHB910 2 163.36 + 1.73 87.69 = 1.62
M. aeruginosa FACHB930 262.84 + 1.99 231.96 + 1.88
M. wesenbergii FACHB929 4 358.09 = 1.31 348.18 = 1.71
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Table 3 Statistics of three pressures of gas vesicles/MPa
gupC
M. aeruginosa FACHB910 4 0.279 + 0.002 0.622 =+ 0.003 0.343 = 0.003
M. aeruginosa FACHB930 4 0.281 + 0.002 0.665 =+ 0.003 0.383 =+ 0.005
M. wesenbergii FACHB929 3 0.412 = 0.002 0.739 =+ 0.005 0.328 =+ 0.007
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Fig.4 Gas vesicle collapse-pressure curves in three ’ gp
cyanobacterial strains
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Table 4  Coefficients of pairwise correlations of gas vesicle characters
gupA gupC
gupA 1
gupC — 1
0.539" -0.498 1
-0.861"" 0.911"" -0.587" 1
0.999" " -0.851"" 0.543 " 0.857" " 1
0.870" " -0.999" " 0.531" -0.911"" 0.863 "~ 1
0.982"" -0.928" " 0.575**  -0.917"" 0.980 " * 0.934" " 1
-0.330 0.740 "~ -0.246 0.556" -0.318 -0.744" " -0.457 1
1)* p<0.05; = % p<0.01
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