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SAGA1 Mutants of Chlamydomonas Exhibit the High-CO, Requiring
Phenotype due to the Repression of Bicarbonate Uptake System as well
as the Abnormal Morphology of Pyrenoid
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Many eukaryotic algae induce a CO,-concentrating mechanism (CCM) to maintain photosynthetic activity in low-CO,
(LC) conditions, and the pyrenoid in the chloroplast has an essential role for the CCM. In the green alga
Chlamydomonas reinhardtii, ABC-type transporter HLA3 and anion channel LCIA are cooperatively associated with
the bicarbonate uptake and Ca**-binding protein CAS in the pyrenoid regulates the expression of HLA3 and LCIA by a
retrograde signal from the chloroplast to nucleus. In this study, we have isolated two saga! allelic mutants showing
high-CO, (HC) requiring phenotype from random mutagenesis. In these mutants, CAS could not migrate inside of the
pyrenoid but remained to disperse to the chloroplast, and the accumulation levels of HLA3 and LCIA were decreased in
LC condition. Although SAGA1 protein was revealed to regulate the pyrenoid morphology, the cause of the HC-
requiring phenotype is not clear. Our results suggested that suppressing the expression of bicarbonate transporters is one
of the significant causes of sagal phenotype and that the migration of CAS is essential to activate the retrograde signal
for HLA3 and LCIA accumulation.

% { OBEFFHIILM CO, (LC) FHICB W TIAKIER MR 572012 CO, MR (CCM) ZFFE L. 3ERMANO K
L/ A RPN CCM ICEER%E 2D, #2773 FEF A TIX ABC #iik Kk HLA3 & 7 =7 ¥ F ¥ &)V LCIA 2R
W ZHERIEA 4~ T A& (Yamano etal., 2015), €L/ A FIZRET A I N7 A4 F Y REWS /87 B CAS 5. 2
AP SEADOL a7 L— R 7 F WX > T, HLA3 & LCIA O3B % §ilil 3 % (Wang et al., 2016) o AWZETIEZT ~
FAIEAERIZEDH L ECO, (HC) FRMEZIRT sagal ZEEME 2 FREBEL 720 NS OERBKTIE LC &M I2B W
T, CAS KL/ A FHEBICRFES T IERALMICILH L TB Y. S5IZHLA3 & LCIA DER L NV T LTz,
IR SAGAL ¥ VSV BB E L /A ORISR OE R 2 E S B 2 7 - 72 (Ttakura et al,, 2019) o sagal 2554k 1L
LC &M CEFMBIEL72A5, L/ 4 FEELOBRIIREN TR o7z, SROMRLIY . FREEA 4 ViAo
FEBINHIDY sagal ZERTD CO2 TR M D5 IXIT“A% LUTREEATRIE S N7z F 72, CAS ORFEREEIH HLA3 & LCIA O
ERICHVERL MO ZL— R 7 FIVOREICUATS DA EEIR SN
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