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ABSTRACT

Cyanobacteria play an important role in the bio-photohydrogen production.
To improve biophotohydrogen production activity of cyanobacteria by
reallocating the electron of photosystem, we conducted the tentative research.

First, the pure and sterile Synechococcus PCC7942 wild strain were
obtained by lysozyme treatment. Microscopic observation suggesied that
unicellar cyanobacterium Synechococcus PCC7942 distributed dispersively.
Then hydrogen production activity of  Synechococcus PCC7942 was
determined and its hydrogen production conditions was optimized OD7z
1.5 0.15mol/l sugar pH 8.7,30 . All theseresultsindicated Synechococcus
PCC7942 wild strain was very suitable for the gene of foreign O,-tolerant
hydrogenase to transform and express. Second, we constructed the homogenetic
integration plasmid vector pUC-HATK. By homogenetic integration, the
kanamycin gene was inserted into the coding region of operon gene CMPABCD
(+1508 +1509 district, with respect to the trandation start site of CMPB gene)

and a Synechococcus PCC7942 mutant strain was obtained successfully. Finally,
by the comparative research between the Synechococcus PCC7942 wild strain
and mutant strain, obvious difference in their growth and the hydrogen
producing activities was found between them. Especidly, in the low CO,
concentration (0.05%) condition, the growth rate of the wild strain is greater
than that of mutant strain distinctly, which indicated the insertion might interfere
the Calvin cycle in the mutant cells indirectly. Thus it is possible to fulfill the
redistribution of the reductant from photosystem of the mutant cells by
controlling the CO, concentration and to improve the hydrogen producing
activity of the mutant strain when it is applied in biophotohydrogen production.
In this study, we selected Synechococcus PCC7942 as the origina cell,
obtained Synechococcus PCC7942 CCM mutant stain by homogenetic
integration and discussed the feasibility of the mutant to be applied in
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biophotohydrogen production. It offered a basic knowledge for the related

research fields.
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Tab.1-2 Conparision of hydrogen predicting of various microorgnisms™

(mmol Hy/gdry cell  h)

Oscillatoria sp.Niami BG7 A 0.3 H,/CO,/0,=6:3:1
NH,4CI
Anabaena CA ASP-2 2.14 H,, O,
Rhodopseudomonas 53 Hz, CO, O,
capsulate

dopseudomonas palustris 12 Hy, CO;, O,

Rhodobacter spHaeroides 5.9 Ha, CO;, O,

Rhodospirillium rubrum 2.5 Hy, COy, O,

/

stridium butyricum 7.3 H,, CO;
Citrobacter intermedius 9.5 H,, CO,
Enterobacter cloacae I1T 29.63 H,, CO;




1.4.1

11990

500 ~ 1000 m*/m’

[8,9,10]

1.4.2

1 PSB

1994

5.7 mH./m> d



[11]

[12]

1-1

+
2H Hy
t x\__f?
Election Hydrogenase
Energy i W
Level 1
2 photons =
* 2e
PS-II PS-1
2 phutuns_}' 2e
2e
+
F > 2H

H0  1/20,
1-1 L4

Fig.1-1 Diagram of electron pathway of photobiological hydrogen

productiont*

CO,
0,

22 10%

10



1.4.2.1

1942 Gaffron ™
CO,

Fe-

H, production system

Fe- ,

[14]

Scenedesmus obliquus

[15,16] 2000 Melis [17,18,19]

0,

1-2

11

Chlamydomonas. reinhardtii

two-stage photosynthesis and

20-22],
Fe- f20-221

[23]



Growth

hedic |

Reqactor 1
(Growih) L
— Hy@iogen
Reactor 2
(Production) ‘
Weste
Cells
1-2 t

Fig. 1-2 Tow steps method in continuous hydrogen production*”

1.4.2.2
a ,
Calvin CO.,
1 nitrogenase

ATP  H,

12



4, 25

N,+8H+8e+16ATP - 2NH, H, 16ADP+16Pi

Anabana
cylindrical B629 1974 Beneman
A. cylindrical 1977
Daday

A. cylindrical B629
32u B/mg wt/h™!

ATP
nitrogenase MoFe B,
Fe Y 2 nif
a nifk (B ) nifd y 1-3
0,
0,

[27 321

13



O2 ’

Nitrogenase

Ny + H"

. Y
NifH Mifts NifD : NH
a8 =t i w1 T j 3
NI NifK
P . H l'IEE
o o B 7
Dinifrogonase  Dinitrogenase J
recluclass
Iy
Hupsﬂz
H d50kDa |}
i HupL P ——> ZH' + 2o
é G0 8 kD= E
A A

Uptake hydrogenase

1-3

[33]

Fig.1-3 Nitrogenase and uptake hydrogenase involved in hydrogen

metabolism in cyanobacteria™
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