14 4 Vol.14 No.4
2002 12 JOURNAL OF LAKE SCIENCES Dec. 2002
2+
Zn Anabaena
azotica Ley
430072
Int* Anabaena azotica
Ley Fv/Fm In**
1.0pmol/L Specific growth rate Fv/Fm
In** 5.0pmol/L A. azotica Ley Opmol/L
5.0pmol/L Zn** _
5.0pmol/L Zn** 624nm
620nm In?*
an + an +
Zn2 +
0949.22 X52
Zn Cd Ni Cu Hg
.Zn
1
/n -4
Zn Anabaena azotica
Ley
PS1l
an +
PSIl
Zl’l2 +
ZHZ + ZHZ +
* K99 -05-35-01 220316
2002 -03 - 18 2002 - 06 - 03. 1976

¥ %



4 In** Anabaena azotica Ley 351

Murthy ° 6 Hg*  Cu?*
Zn** .
Carbonic Anhydrase CA EC4.2.1.1 CO, Car-
bon Dioxide Concentrating Mechanism CCM ~ Zn**
.Randall  Bouma In?* CA 2 Haroto
In?* CA  mRNA 3 Todd  Francois
CA CO, In** 4 Zn?*
72+
1
1.1
FACHB-Collection
BG-11"7 500mL
30pmol photons/ m* s 28°C +1°C.
1.2
0.1 1.0 5.0 10.0 20.0 50.0pumol/L  ZnSO, In**
. ’ 95% 4°C
24h. 752 649nm 665nm Ago  Agss C=
13.7 % Aggs —5.76 x Agso pg/ml.
1.3
2mlL Clark  DWI1 Hansatech U. K.
250pmol photons/ m* s 25C. Smin.
95%
1.4
Fy F, F, F,=F,-F,
PEA Hansatech” U.K. : 15min
1500pmol photons/m* s . 3 Fv
Fm
1.5
12mmol/L Veronal Buffer pH 8.30
Wilbur-Anderson o . 2mL CO,
pH 8.30 7.30 . U=Ty/T-1 T
T, pH
1.6 -
10 - UV - 1601
1.7

Siegleman  Kycia !



352 14

1.8 In**
6
2 3/4 4/4 5/4  ZnSO, 45C 25min
2
2.1 7n**
Tt
In** 0.1pmol/L  10.0pmol/L .1.0pmol /1.Zn**
0.437 Opmol/L 20.0pmol/L 6
0.096 0.422 0.437 0.374 0.147 -0.841
1. 20.0pmol/L Zn** 2d
50.0pmol /L Zn**
1~2d . 12 Scenedesmus subspicatus In**
1072 ~107°.
72+ 13 14

20.0pmol/L  Zn?*

E
.
E]
-l
41
»
)
£
1] A 1 1 1 " i 1
o 1 2 1 4 3 i
B (R
1 Zn*
Fig.1 Effect of Zn>* on the growth of A. azotica Ley
2.2 /n**
In** . Zn**  0.1pmol/L In**
1.0pmol/L =5.0pmol/L
1.
. Baker In?* !

Zn** 5.0pmol/L



4 In** Anabaena azotica Ley 353

1 Zn®*
Tab.1 Effect of Zn®>* on the photosynthetic O, evolution rate and

chlorophyll fluorescence of A. azotica in vivo

In**
pmol /L pmol/ mg h % Fo/ Fim %
0 180.08 66.04 0.583 +£0.007 94.34
0.1 264.35 96.95 0.601 £0.013 97.25
1.0 272.68 100.00 0.618 +0.007 100.00
5.0 236.89 86.87 0.596 +0.010 96.44
10.0 193.62 71.01 0.589 +0.027 95.31
2.3 7n*
Fv Fm Fv/Fm 11
8 Zn*t Fv/Fm
I’ Fu/Fm 1. R/ 0.4 ~ 1.0mmol/L
PSIl 5.0pmol/L pPSIl
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Fig.3 The absorption spectrum of Fig.4 Effect of Zn®* on the absorption
phycobilisome-thylakoid membrane of A. azotica Ley
Tab.2 Effects of Zn** on the absorption spectra of allophycocyanin
In’* / APCsl nm
APC - 650nm 0.200
APC + Zn?* 172 650 0.183
APC + Zn** 3/4 650 0.176
APC + Zn** 4/4 650 0.177
APC + Zn?* 5/4 650 0.177
In** A. azot-
cica Ley
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Effects of Zinc lon on Photosynthetic System of
Anabaena azotica Ley

WANG Shanshan LIU Yongding JIN Chuanyin LI Dunhai
Institute of Hydrobiology ~Chinese Academy of Sciences  Wihan 430072 P. R. China
Abstract
It was found that the concentration of Zn®* at about 1.0pmol/L was essential to keep optimal growth
of Anabaena azotica Ley and also important to keep a quite high value of photosynthetic oxygen evolution
rate chlorophyll fluorescence Fv/Fm level and carbonic anhydrase activity whereas the relative high
concentration of Zn>* =5.0pm  would inhibit the growth of A. azotica Ley decrease its photosynthetic
oxygen evolution rate chlorophyll fluorescence and CA activity. The study of the absorption spectra of the
phycobilisome — thylakoid membrane complex and the extraction of phycocyanin indicate that Zn®* may
affect the photosynthesis by its effect on the phycobilisome especially the phycocyanin. Since CA is a
Zn’* -containing metalloenzyme and may provide a high concentration of CO, to Rubisco in the process of

CO, fixation it is suggested that Zn®* may affect the photosynthesis by acting on CA.
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