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Supplementary Fig. 1. Alignment of the full-length TSB amino acid sequences from organisms 

representing three kingdoms. 

  



 
 
Supplementary Fig. 2. Phylogenetic tree of the TSB amino acid sequences. 

  



 
 

Supplementary Fig. 3. Crystal structures of tryptophan synthases and the region corresponding 

to the RPDAN motif. The α and the β subunits of the tryptophan synthase from Pyrococcus furiosus 

(PDB CODE 1WDW) is shown as a cartoon diagram with yellow and gray colors, respectively. The β 

subunit from Thermus thermophilus (PDB CODE 1X1Q) is superposed with the corresponding subunit 

of the tryptophan synthase from P. furiosus, and is shown in cyan. The β subunit of the tryptophan 

synthase from T. thermophilus has an LPDAR (stick model) sequence at the position of the RPDAN 

motif of C. reinhardtii. The hydrogen bonds forming the β-sheet are shown as dotted yellow lines, and 

those forming the interface between the two subunits are shown as dotted red lines. 

 

  



 
 
Supplementary Fig. 4. Select complemented strains of MAA7 mutants. (a) Schematic diagram of 

the vector used for complementation. Abbreviations: PHR, HSP70A-RBCS2 promoter; IR, RBCS2 

intron; TIC, translation initiation context; TP, PsaD terminator; PB, beta2-tub promoter; and TR, RBCS2 

terminator. (b) PCR confirmation of the integration of vector sequences into the complemented strains. 

The PCR amplicons for the hygromycin resistance region and 18S rDNA were 387 bp and 380 bp, 

respectively, while those encompassing the MAA7 cDNA and Flag tag were 2,477 bp for WT and 2,474 

bp for MAA7 20-1. (c) Western blotting of FLAG-tagged MAA7 proteins from complemented strains. 

The expected sizes of FLAG-tagged MAA7 were 49.6 kDa for WT and 49.5 kDa for MAA7 20-1. ATPβ 

(the beta subunit of ATP synthase; 53.9 kDa) was used as a loading control. 

  



 



 

Supplementary Fig. 5. Southern blot analyses of the CpSRP43 and ChlM mutants. Genomic DNAs 

of the CpSRP43 mutants were digested with PstI and NcoI and subjected to Southern blotting with 

probes against the 3’ coding region of CpSRP43 (a) and the aphVII coding region (b). Genomic DNA of 

ChlM mutants was digested by NcoI and subjected to Southern blotting with probes against the 5’ region 

of ChlM (c) and the aphVII coding region (d). Main classes of knock-in mutations in the ChlM locus 

were indicated in schematic drawing (e). 

  



Supplementary Table 1. The primers used in our CRISPR/Cas9 systems. 
 
 Gene Primer Sequence 5'-3' Purpose Size (bp) 
 

MAA7 

M2_F CAACGTTTGCCGTTGGTATG Amplifying Cas9 cut site of 
MAA7 (in vitro) 783  M2_R TTCAGGATAGCCTCCATCTCC 

 I202TSB_3F 
GTCGCCGTTTCCATTTGCAGGATGGCCATG
GAAGCTTGATAACAATGAACATCACTGCCCC
TACTC Vector construction for 

complementation of MAA7 1,455 

 I202TSB_3R 

TGATACAGGCGGTCCAATCTGAATTGGGCT
GCAGGAATTCGATTCACTTGTCGTCGTCGT
CCTTGTAGTCAGGGTTGATGTACTTCATGGC
GTT 

 aph 72_L CCCCCATTCCGAGGTCTTCC Confirmation of complemented 
MAA7 strains (Hygromycin 
resistant) 

387  aph 72_R AAGGTGAAGGCGAGCAGTTC 

 TSB flag_4F GCGCAATTAACCCTCACT Confirmation of complemented 
MAA7 strains (transgenic MAA7 
gene) 

2,477 for WT 
2,474 for MAA7 20-1  TSB flag_4R CAAACTCTCACATGGCCT 

 SR6 GTCAGAGGTGAAATTCTTGG Confirmation of complemented 
MAA7 strains (18S rDNA) 380  SR9 AACTAAGAACGGCATGCAC 

 

CpSRP43 

SRP43_2F TATTAGGGCATCGACAGG Amplifying Cas9 cut site of 
CpSRP43 (in vitro) 795  SRP43_2R TGGAAGAATTGGAATGGG 

 SRP43_1F CAAATACCATCGGCGTGTGG Region A 509  PRR2 ACTGACCCACAGCTGTCCTAAGCC 
 PRR2_RC GGCTTAGGACAGCTGTGGGTCAGT Region B 1,662  hpt1579_R TACCGCTTCAGCACTTGAGA 
 aph72_L CCCCCATTCCGAGGTCTTCC Region C 1,089  SRP43_1R GCGACACCTCGTGAAGCATA 
 aph7_1471F TGGTGCAACTGCATCTCAAC Southern blot of aphVII probe 203  aph7_1114R CCAGAGGAACTGCGCCAGTTCCT 
 SRP43_4F AAATGGAAGGTGAGAGCTGG Southern blot of CpSRP43 

probe 305  SRP43_4R GTCAGATCCGTCCTGTGGAA 
 

ChlM 

CrChlM_F1 GTGTTGCAGAGGTGTCTCAGGTTGCCAACA Amplifying Cas9 cut site of 
ChlM (in vitro) 1,010  CrChlM_R3 CCGTCTCGCCGTAGATCTTGCGCCA 

 aph7_1471F  Hygromycin resistant 203  aph7_1114R  
 CrChlM_F TCGCTGCGTGGCGGAAGCACTA 

Region D in ChlM-3, 22, 24 
2,000 for ChlM-3 
1,700 for ChlM-22 
1,800 for ChlM-24  aph7_1471F  

 CrChlM-F1  Region D in ChlM-9 500  psaD_ter_R GGTCTTCTCAATGGGTGTGGCACGT 
 CrChlM_F1  Region D in ChlM-10, 17 500  aph7_1471F  
 CrchlM_F3 GCATGGCAAGCTGGCGTCAGCA Region D in ChlM-19 650  aph7_R2 TTCCGGTCGGTCGTGCCGTCCAT 
 psaD_ter_R1 CCTGTGGCTAATTGACCGTG Region E in ChlM-3, 22, 24 400 for ChlM-3 

1,000 for ChlM-22, 24  CrChlM_R1 GCACTCCTGCACCCTTCTCACCGCT 
 aph7_1471F  Region E in ChlM-9, 19 700 for ChlM-9 

500 for ChlM-19  CrChlM_R1  
 CrChlM_F1  Southern blot of ChlM probe 257  CrChlM_R2 CCGAGGTAAAAGGCTTGGTGTTTAGGCA 
 ChlM_RT_F ATGCAGTGCCTAAACACCAAGCCT RT-PCR (ChlM) 361  ChlM_RT_R CCGTCTCGCCGTAGATCTTGCGCCA 
 IDA5_F ATCGTGCGCGACATCAAGGA RT-PCR (loading control) 464  IDA5_R TACTCGGACTTGGCGATCCA 

 

 


