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Genetic engineering study on increasing the production rate of algal biofuel
using a novel culture system
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Based on comprehensive gene expression analysis under lipid accumulation
condition that does not inhibit cell proliferation using primitive eukaryotic red algae,
Cyanidioschyzon merolae, RT-PCR analysis was demonstrated for four genes that were considered to be

particularly important for lipid production and accumulation. RT-PCR analysis showed strong
upregulation of these four genes. It was suggested that the gene is useful for increasing lipid
production, and the overexpressing strain can be used for lipid production.

In parallel with the above study, we isolated a novel lipid-producing alga suitable for a low-cost
mass-culture system from a high-pH hot spring. The alga belongs to the green alga Chlorococcum and
produces lipids containin? mainly nine kinds of fatty acids. Among the obtained fatty acids, the
fatty acid with a particularly high content was octadecenoic acid as other lipid-producing algae.



pH 1-3 40-60 Cyanidioschyzon

merolae
100
RT-PCR BODIPY
4
4 RT-PCR
4
pH pH
pH9
1/1000
1 BODIPY
PCR 18S rDNA
ML bays

Chlorococcum oleofaciens Chlorococcum sp. Nibukawa HS-A



Chlorococcum sp. Nibukawa HS-A

1/1000 Chlorococcum
sp. Nibukawa HS-A Bligh-Dyer
Chlorococcum sp. Nibukawa HS-A 9
9
Chlorococcum
oleofaciens
Chlorococcum sp. Nibukawa HS-A pH 1/1000
KOH CH3COOH pH
22 16 HIEEEE Uiz, i~ HEMEMICE, pH12
pH pH 72572, BAPE~HPENE, s~ SRR & bl L
pHS5 HCl H2SO4+ pH
Chlorococcum sp. Nibukawa HS-A
pH
1 NH.4CI 2
TAP NH4CI 16
NH4CIl 7.5 mM 1mM TAP
HSM
BODIPY 18
NH4Cl 7.5 mM 0.01mM TAP
1/1000
Chlorococcum sp. Nibukawa HS-A
22 12
500 mL
TAP 1mM TAP
0.01 mMm 500 mL Chlorococcum sp. Nibukawa HS-A
22 7
7
TAP 0.01 mM TAP
BODIPY
RT-PCR

4

Chlorococcum sp. Nibukawa HS-A
Chlorococcum sp. Nibukawa HS-A

Chlorococcum sp. Nibukawa HS-A



4 4 0 2

Imoto Yuuta Abe Yuichi Honsho Masanori Okumoto Kanji Ohnuma Mio Kuroiwa Haruko Kuroiwa 9

Tsuneyoshi Fujiki Yukio

Onsite GTP fuelling via DYNAMO1l drives division of mitochondria and peroxisomes 2018

Nature Communications 1-12
DOl

10.1038/s41467-018-07009-z

Nozaki Hisayoshi Takusagawa Mari Matsuzaki Ryo Misumi Osami Mahakham Wuttipong Kawachi 58

Masanobu

Morphology, reproduction and taxonomy of Volvox dissipatrix (Chlorophyceae) from Thailand, with 2019

a description of Volvox zeikusii sp. nov.

Phycologia 192 199
DOl

https://doi.org/10.1080/00318884.2018.1540238

Yoshida Yamato, Kuroiwa Haruko, Shimada Takashi, Yoshida Masaki, Ohnuma Mio, Fujiwara Takayuki, 114

Imoto Yuuta, Yagisawa Fumi, Nishida Keiji, Hirooka Shunsuke, Misumi Osami, Mogi Yuko, Akakabe

Yoshihiko, Matsushita Kazunobu, Kuroiwa Tsuneyoshi

Glycosyltransferase MDR1 assembles a dividing ring for mitochondrial proliferation comprising 2017

polyglucan nanofilaments

Proceedings of the National Academy of Sciences

13284 13289

DOl
https://doi.org/10.1073/pnas.1715008114

Fujiwara Takayuki, Ohnuma Mio, Kuroiwa Tsuneyoshi, Ohbayashi Ryudo, Hirooka Shunsuke, 8
Miyagishima Shin-Ya
Development of a Double Nuclear Gene-Targeting Method by Two-Step Transformation Based on a 2017

Newly Established Chloramphenicol-Selection System in the Red Alga Cyanidioschyzon merolae

Frontiers in Plant Science

DOl
https://doi.org/10.3389/fpls.2017.00343




2018

30

2018

82

2018

Medakamo hakoo

82

2018




2018

Osami Misumi

Algae sense exact temperatures: Analyses of small heat shock proteins at the survival threshold temperature in microalgae

The International Symposium on Cellular Responses, Adaptation and Fermentation in Stress Environments (Yamaguchi)

2019

43 ( )

2019

Tsuneyoshi Kuroiwa, Shinya Miyagishima, Sachihiro Matsunaga, Naoki Sato, Hisayoshi Nozaki, Kan
Tanaka, Osami Misumi, Shunsuke Hirooka, Yuuta Imoto, Yamato Yoshida, Fumi Yagisawa, Motomichi
Matsuzaki, Masaki Yoshida, Takayuki Fujiwara, Mio Ohnuma, Haruko Kuroiwa, Mitsumasa Hanaoka,
Nobuko Sumiya

2017

Springer

365

Cyanidioschyzon merolae A New Model Eukaryote for Cell and Organelle Biology




(Misumi Osami)

(90583625)

(15501)




