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casova kompartmentace

* nékteré¢ druhy sinic fixuji vzduSny dusik, ale nitrogendza je silné¢ inhibovana
kyslikem
* proto je nutné oddélit fixaci N, od fotosyntézy

heterocysty: |
fixace N,

ostatni bunky:
fotosyntéza

Anabaena sp. Oscillatoria limosa Synechococcus sp.
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bioluminescence

Identification of timekeeping genes

* chemical mutagenesis of a reporter strain

x10*

psbAI::luxAB
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» screened for altered circadian gene expression

» 1identified arhythmic and altered period phenotypes



Mutant circadian rhythm phenotypes

Bioluminescence (relative value)
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Identification of the kai locus

@ mutagenized a reporter strain
@ screened for altered circadian expression
® identified arhythmic and altered period mutants

@ rescued phenotypes (3 contiguous genes)

kaiA kaiB kaiC

1 kb

Ishiura, M., et al. (1998) Science Kaiten means “cycle” in Japanese.

2707.758570 D2



kai deletion phenotypes?
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Patterns of circadian expression
from kaiB::luc’
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...each kai gene is essential -
for rhythmicity 1 it




Cirkadianni oscilator sinice Synechococcus elongatus

« KaiA, KaiB, KaiC

« prvni model pfedpokladal transkripcni/translacni smycku jako u eukaryot

Clock-controlled genes —b/\/\/

? Circadian rhythms

clock output
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Ishiura et al.
1998



Cirkadianni oscilator sinice Synechococcus elongatus

e transkripCni/translacni smycCka posiluje oscilace na svétle, ale oscilator funguje

(rytmicky se méni fosforylace KaiC) 1 ve stalé tm€ a pii1 inhibici transkripce a

translace

zasadni rozdil

oproti oscilatorim

eukaryot

Fig. 4. A model for the <= Light =
posttranslational oscilla-
tor coupled with TTO.
The KaiC phosphorylation
cycle can be maintained in
the dark as a minimal KalB
timing loop without tran-
scription or translation
(gray area). During LL,
gene expression activated
by an energy supply from
photosynthesis expands
the oscillation to the TTO
form (green area). Two
histidine kinases (SasA
and CikA) (24) might be

’eq“ifed L0 connect Kai_C Mlmmal Timing Loop Q
function to a process in ipoaitranalational)
the general transcription
mechanism, such as chro-
mosome superhelicity (8),
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a circadian manner. In the (TTO) cg::rtg:o;o

dark or under nutrition- ._.'51‘“]\,
limited conditions, the S iy ' -ll“) processes
posttranslational oscillator £ »,
may work as a "time mem-
ory” process to ensure ro-
bust circadian organization
in Synechococcus. Pi and
CCGs indicate phosphate
and clock-controlled genes, respectivelv

TTO: transcription/translation
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Cirkadianni oscilator sinice Synechococcus elongatus

*mira fosforylace proteinu KaiC osciluje také v systému in vitro (slozky: KaiC,

KaiA, KaiB, ATP), a to s cirkadianni periodou a dokonce i s teplotni kompenzaci
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Fig. 1. In vitro oscillation of KaiC phosphorylation. (A) Recombinant KaiC proteins (0.2 ug/ul) were

incubated with KaiA (0.05 pg/ul) and KaiB (0.05 pg/ul) in the presence of ATP (1 mM) (77).

Aliquots (3 pl each) of the reaction mixtures were collected every 2 hours and subjected to SDS-

polyacrylamide electrophoresis (SDS-PAGE) and Coomassie Brilliant Blue staining. The upper and

lower bands correspond to phosphorylated (P-KaiC) and unphosphorylated KaiC (NP-KaiC), §
respectively (6). (B and C) NIH image software was used to perform densitometric analysis of data Nakajima
(5) in (A). The relative densities of total, phosphorylated, and unphosphorylated KaiC are plotted in et al. 2005
(B), and the ratios of P-KaiC to total KaiC are plotted in (C).
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