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Global impact of marine secondary chloroplast estimated from the function of
diatom pyrenoid.

Matsuda, Yusuke

34,800,000
PyShell
Bestrophin BST PyShell co2
PPT 0 6 CA
BST CCM 6 CA PPT
BST PPT C02
€02
co2 20%
PyShell
BST PPT 0
-CA
€02
€02

We searched for p¥renoid constituent factors in marine diatoms and
discovered a novel pyrenoid factor, PyShell, and a bicarbonate transporter candidate, Bestrophin
(BST). A genome-editing disruption of PyShell gene resulted in a pyrenoid hypoplasia phenotype and a
complete inhibition of the CO2 concentrating mechanism, and disruption of pyrenoid penetrating
thylakoid (PPT) luminal 6 carbonic anhydrase (luminal 6 -CA) conferred a similar phenotype to the
PyShell-KO phenotype. On the other hand, disruption of BST resulted in a relatively mild CCM
suppression. Based on these results, we modeled the mechanism by which the pyrenoid structure with
the PPT with the luminal © -CA and the BST transport bicarbonate from the stroma to the PPT,
generating CO2 in the pyrenoid. Furthermore, we revealed that the factors that make up this
C02-evolving machinery are widely expressed in the world oceans.
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