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Elucidation of the Mechanism of Glycolytic Regulation by Hypoxia Signaling
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The study elucidated the glycolytic control mechanism in cyanobacteria, with
a focus on the transcriptional regulation of glycolytic genes under low-oxygen conditions.
Cyanobacteria possess multiple anaerobic fermentation pathways, primarily producing hydrogen,
acetate, lactate, and dicarboxylic acids. Anaerobic fermentation is crucial for substance
production. Through biochemical analysis of the citric acid cycle and metabolite quantification in
genetically modified strains, the study revealed the multi-layered control mechanism of anaerobic
fermentation in cyanobacteria. Additionally, transcriptomic analysis under low-oxygen conditions
unveiled the role of cyAbrB2 in sensing low-oxygen signals and regulating the anaerobic-specific
transcription of SigE.



@

)

©

Synechocystis sp. PCC6803

(b)

ATP

(ndh)

ATP

RNA SigE
SigE

@
©

(PEP)

(NADH/NAD")



RNA SigE

ChlIP-seq SigE

(hox) SigE hox
cyAbrB2

ChlIP-seq
@
pH
(Ito et al. 2021)
(ME) (MDH) invivo
ME NADP+
MDH
MDH NDAH MDH
ME
NADP+ (Katayama et al.
2022)
(b)
MDH CcitH
(lijima et al. 2021) citH
(ack) NADH/NAD*
(Akiyama and Osanai 2024)
©
(hox)
(mdh/citH) (b)
SigE
SigA ChlIP-seq
SigA SigE
SigE SigE
SigA SigE
(hox)  SigE

(Kariyazono and Osanai 2022)
hox SigE

SigE



SigE cyAbrB2
cyAbrB2  hox
cyAbrB2 hox
cyAbrB2
(Kariyazono & Osanai 2024)
cyAbrB2

ChIP-seq

SigE

cyAbrB2
SigE

SigE

(NAPS)



11 11 0 4

Katayama Noriaki Osanai Takashi 114

Arginine inhibits the arginine biosynthesis rate-limiting enzyme and leads to the accumulation 2024

of intracellular aspartate in Synechocystis sp. PCC 6803

Plant Molecular Biology 27
DOl

10.1007/s11103-024-01416-1

Yamane Miyo Iwazumi Kaori Osanai* Takashi 0

Immobilization of fumarase from thermophilic eukaryotic red alga &lt;i&gt;Cyanidioschyzon 2024

merolae&lt;/i&gt; on ceramic carrier

The Journal of General and Applied Microbiology 0
DOl

10.2323/jgam.2024.02.003

Akiyama Minori Osanai Takashi 14

Regulation of organic acid and hydrogen production by NADH/NAD+ ratio in Synechocystis sp. PCC 2024

6803

Frontiers in Microbiology 1332449
DOl

10.3389/fmich.2023.1332449

Ito Shoki Watanabe Atsuko Osanai Takashi 194

Regulation of L-aspartate oxidase contributes to NADP+ biosynthesis in <i>Synechocystis</i> sp. 2023

PCC 6803

Plant Physiology 945 957

DOl
10.1093/plphys/kiad580




Takahashi Yu Shimamoto Kosuke Toyokawa Chihana Suzuki? Kengo Osanai Takashi 107

Gravity sedimentation of eukaryotic algae Euglena gracilis accelerated by ethanol cultivation 2023

Applied Microbiology and Biotechnology 3021 3032
DOl

10.1007/s00253-023-12476-6

Ito Shoki Hakamada Takumi Ogino Tatsumi Osanai Takashi 105

Reconstitution of oxaloacetate metabolism in the tricarboxylic acid cycle in 2021

<i>Synechocystis</i> sp. PCC 6803: discovery of important factors that directly

affect the conversion of oxaloacetate

The Plant Journal 1449 1458
DOl

10.1111/tpj .15120

lijima Hiroko Watanabe Atsuko Sukigara Haruna Iwazumi Kaori Shirai Tomokazu Kondo 65

Akihiko Osanai Takashi

Four-carbon dicarboxylic acid production through the reductive branch of the open 2021

cyanobacterial tricarboxylic acid cycle in Synechocystis sp. PCC 6803

Metabolic Engineering 83 98
DOl

10.1016/j .ymben.2021.03.007

Nishii Maki Ito Shoki Katayama Noriaki Osanai Takashi 11

Biochemical elucidation of citrate accumulation in Synechocystis sp. PCC 6803 via kinetic 2021

analysis of aconitase

Scientific Reports

17131-17131

DOl
10.1038/s41598-021-96432-2




Ito S, Hakamada T, Ogino T, Osanai T.

105

Reconstitution of oxaloacetate metabolism in the tricarboxylic acid cycle in Synechocystis sp. 2021

PCC 6803: discovery of important factors that directly affect the conversion of oxaloacetate

The Plant Journal 1449-1458.
DOl

10.1111/tpj .15120.

lijima Hiroko Watanabe Atsuko Sukigara Haruna Iwazumi Kaori Shirai Tomokazu Kondo 65

Akihiko Osanai Takashi

Four-carbon dicarboxylic acid production through the reductive branch of the open 2021

cyanobacterial tricarboxylic acid cycle in Synechocystis sp. PCC 6803

Metabolic Engineering 83 98
DOl

10.1016/j .ymben.2021.03.007

Kariyazono Ryo Osanai Takashi 13

CyAbrB2 is a nucleoid-associated protein in Synechocystis controlling hydrogenase expression 2024

during fermentation

eLife RP94245

DOl
10.7554/eLife.94245.1

2024




2023

2023

1
Ryo Kariyazono, Shoki Ito, Takashi Osanai 2021
Elsevier 254

Cyanobacterial Physiology

(Hisabori Toru)

(40181094) (12608)




