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Supplementary Fig. S1. Sequence alignment of eukaryotic acetyl-CoA carboxylases of Streptophyta and 

Glaucophyta. ATH, Arabidopsis thaliana; MeVI, Mesostigma viride; CPA, Cyanophora paradoxa; GlWI, 

Gloeochaete witrockiana; CyGL, Cyanoptyche gloeocystis; GlNO, Glaucocystis nostockinearum. Partial 

genomic sequences from Glaucophyta are aligned with complete sequences to infer possible complete 

sequences used in the phylogenetic analysis presented in Fig. 2. 
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Supplementary Fig. S2. Phylogenetic tree of acyl carrier proteins (ACP). The ML tree is shown. This is an 
unrooted tree intended to show the relatedness of sequence clades. Plants and algae contain two types of 
ACPs, one related to the ACPs of Alphaproteobacteria (mitochondrial ACP), and the other related to the 
ACPs of Cyanobacteria (chloroplast ACP). The ACP encoded by the chloroplast genome of Cyanophora 
paradoxa (not included in the analysis) is not related to cyanobacterial ACP, but is distantly related to all 
these sequences. In a previously published phylogenetic tree (Sato 2020a), Cyanophora ACP branched from 
within the clade of actinobacterial ACP. Therefore, it was not included in the current analysis to avoid 
deformation of phylogenetic tree. The values on each branch indicate branching confidence levels for the 
ML and BI trees.  For simplicity, 1.00 is shown as "1". Confidence values are indicated only on large 
branches. For color codes, see the legend for Fig. 2. 
  



 

 

 
Supplementary Fig. S3. Phylogenetic tree of chloroplast KAS. Originally, a large phylogenetic tree 
including many more taxa was prepared using the homolog clusters in APclust2024, Gclust2024, and some 
other datasets. The sequences related to the chloroplast KAS clade were used to infer a more precise tree. 
This is an ML tree, with confidence values from ML and BI trees. The Chlorobi clade was taken as the 
outgroup based on the initial larger tree. For color codes, see the legend for Fig. 2. 
  



 

 
Supplementary Fig. S4. Phylogenetic tree of mitochondrial KAS. Originally, a large phylogenetic tree 
including many more taxa was prepared using the homolog clusters in APclust2024, Gclust2024, and some 
other datasets. The sequences related to the mitochondrial KAS clade were used to infer a more precise tree. 
This is an ML tree, with confidence values from ML and BI trees. The clade including Betaproteobacteria 
and Gammaproteobacteria was taken as the outgroup based on the initial larger tree. For color codes, see the 
legend for Fig. 2.  
  



 

 

 
Supplementary Fig. S5. Phylogenetic tree of FabD. This is an ML tree, with confidence values from ML 
and BI trees. The Proteobacteria clade was taken as the outgroup based on an initial larger tree. For color 
codes, see the legend for Fig. 2. 
  



 

 

 

 

 

 

 

 

Supplementary Fig. S6. Identification of Glaucocystis FAS I fragment in the alignment of Glaucophyta 

FAS I. Only the C-terminal region of the multiple alignment of the four FAS I of Glaucophyta is shown as 

the base. The transcript EC122136 of Glaucocystis nostochinearum from the EMBI database is 636 bases 

long. The short reading frame found in the 5’ most region was added to the alignment.  
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