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ABSTRACT

Under a daily photoperiod of 14h light and 10h dark synchronization of cell cycle in Korean Cyanothece
spp. strains and Synechococcus sp. strain Miami BG043511 was analyzed as to be applicable to enhanced
hydrogen production. For all strains peaks of double cell were observed during the light period of a daily
cycle. Peaks of maximal cell size measured by a coulter counter appeared at the peak of double cells observed
under light microscope reconfirming the synchronization of daily cell cycle. The cell cycle synchronization
became weakened within two days when treated with continuous illumination. Rapid detection of the peak
time of double cell percentage by coulter counters may contribute to quasi-realtime feedback control for
efficient production of photobiological hydrogen by unicellular cyanobacterial strains.

KEY WORDS : Photobiological hydrogen production(3348 &34 =2 A84}h), Cell synchronization(A] 325 3
3}), Unicellular marine cyanobacteria(¥H4] 3 3| &F F-Al1), Strain specificity(F5 5-°14),
No-fixation(Z 2~ 3174), Synechococcus sp. Miami BG043511
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Fig. 1 Seven unicellular cyanobacterial strains used for the synchronization experiments. A: Cyvanothece sp. KNU CB MAL-002, B:
Cyanothece sp. KNU CB MAL-026, C: Cyanothece sp. KNU CB MAL-031, D: Cyanothece sp. KNU CB MAL-054, E: Cyanothece
sp. KNU CB MAL-055, F: Cyanothece sp. KNU CB MAL-058, G: Synechococcus sp. strain Miami BG043511. scale bar = 10 um
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Fig. 2 Experimental setting for synchronization of cyanobacterial
cultures
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Fig. 4 Concentrations of single and dividing cells during synchronization
CBO058, and BG043511 (Continued)

666

experiment with CB002, CB026, CB031, CB054, CBO055,

(=~

AloUXIetsl =28 M22d M5& 20119 102



3000

Ounicell

CBO055
50 -

B double cell
2000

1500 -

1000 -

Cell Conc. (x10% cells mL-1)

500

U

0
ogr

o
=
0
fon

Table 2 Percentage of double cell during synchronization experi-
ment with strains
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BG043511 29.45, 68
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Fig. 4 Concentrations of single and dividing cells during syn-
chronization experiment with CB002, CB026, CB031, CB054,
CB055, CB058, and BG043511
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Fig. 5 Fluctuation of the cell sizes corresponding to the upper 55%, 70%, and 85% of size-classes during synchronization experiment
with CB002, CB026, CB031, CB054, CB055, CB058, and BG043511 (Continued)
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