
CRR4 ndhD(117166) [1] 
   LPPLSSSSSPLSPLS 
   STNSNNNNANVVNV 
   NDDDDNDDDDGSD 
    :: :::: :  :  
ugguguaucuugucuuuaccaC        
 
CRR21 ndhD(116785) [2] 
 PLSPLSPLSPLSPPPLSPLS 
 FGTAPSNSTNASNNTTTNTG 
 GNNDCNTDDDDDNNNLEDC 
   x. .. :. .::: .:  
caauguacagcggucaaauaggauC         
 
CLB19 rpoA(78691) [3] 
      PLSSPLSPLS 
      TITNTINNTG  
     TNHNDDNTDR 
      : :.: x. 
uguauuacacgugcaaaauC      
 
CLB19 clpP(69942) [3] 
      PLSSPLSPLS 
      TITNTINNTG  
     TNHNDDNTDR 
      : :x: .. 
agcaacagaagcccaagcuC   
 
LPA66 psbF(63985) [4] 
     SPLSSPLSPLS    
     ANPSNNVSSIG 
     NNDESNDNSR 
     xx ..: .x 
cuagcuguaccuaccguuuC           
 
OTP80 rpl23 [5] 
 SPLSSPLSPLS 
 FTTLTTVNN 
 NDSDDNSDN 
  :  :: :: 
augucgaaucaggauC        
 
OTP81 rps12(69553) [5] 
   SPLSPLSSPLSPLS 
   SNPNNVNTNVSS 
   NNDDSNDDNNDN 
   .x :. :x: .. 
ggaaauucuuuuugaaauauC 
   
OTP84 ndhB(94999) [5] 
  PLSPLSPLSPLSPLSPLS 
  IPNNVNNSSNANNMSNIA 
 SDSNSNDDNKNDDNDNNS 
    x. x: .: :: .: 
augugugauagcaucuacuauacC      
 
OTP84 ndhF(112349) [5] 
  PLSPLSPLSPLSPLSPLS 
  IPNNVNNSSNANNMSNIA 
 SDSNSNDDNKNDDNDNNS 
    :. .: .: :: .: 
cgauccacuuacuucuauuauguC      
 
OTP84 psbZ(35800) [5] 
  PLSPLSPLSPLSPLSPLS 
  IPNNVNNSSNANNMSNIA 
 SDSNSNDDNKNDDNDNNS 
    x. :: .: x: .: 
uuuugcauuaauuauuacuucauC      
 
OTP85 ndhD(116494) [5] 
  SPLSPLSPLS 
  ANPPNLTS 
  DDNCNYDD 
  x:  : :x 
cuuuugccgucaaauC       

OTP82 ndhB(95644) [6]      
   PLSSPLSPLSPLS 
   NPTTNVNNLTNVG 
   NDDDDNDNASDK 
   x .:. x: x.   
aaaguagcugcuucagcuuC          
 
OTP82 ndhG [6]   
   PLSSPLSPLSPLS 
   NPTTNVNNLTNVG 
   NDDDDNDNASDK 
   : .:: :: x: 
cuuuuaguuuuucugggauC  
 
CRR28 ndhB(96998) [7] 
  SPLSPLSPLS 
  GN.NN.NN 
  SD.SD.DN 
  .: .: x: 
cuaucuuuguagcucC       
 
CRR28 ndhD(116281) [7] 
  SPLSPLSPLS 
  GN.NN.NN 
  SD.SD.DN 
  .: .x x: 
uaauuuaugcagcuuC          
 
CRR22 ndhB(96419) [7]  
 SPLSPLSPLSPLSPLS 
 THTTNVTNMNNVTNLG 
 LVDDSLNTNTDNHNS   
 .x x. x. .: .: 
caagcuuucccuagccccuuC   
 
CRR22 ndhD(116281) [7]    
 SPLSPLSPLSPLSPLS 
 THTTNVTNMNNVTNLG 
 LVDDSLNTNTDNHNS   
 xx :. .. .. .: 
uuaugcagcuucaacaucucC       
 
CRR22 rpoB(25779) [7] 
 SPLSPLSPLSPLSPLS 
 THTTNVTNMNNVTNLG 
 LVDDSLNTNTDNHNS   
 .. x. :. .: .:  
aauaucuauucuaguucuauC       
 
RARE1 accD(57868) [8] 
   PLSPLSPLSPLSPLS 
   NQNTTTTSTSTSTID 
   SSNPNKDENNSDNT 
   . x. .: :x .: 
guucagaaagaaucgagcuuuC      
 
MEF11 cox3(218701) [9,10] 
   LSPLSPLSPLSPLS 
   GNTPCNCNCSSNVS 
   PNNDNNDNSTNNG 
    x:  : :  :: 
ucuuaauacccCuauucuccC 
 
MEF11 nad4(161816) [9,10] 
   LSPLSPLSPLSPLS 
   GNTPCNCNCSSNVS 
   PNNDNNDNSTNNG 
    x:  : x  :x 
gacCgauacgauuaauugguC 
   
MEF11 ccb203(257133) [9,10] 
   LSPLSPLSPLSPLS 
   GNTPCNCNCSSNVS 
   PNNDNNDNSTNNG 
    x:  : x  :: 
ucuuaauauugugacuuuucC  

MEF1 rps4(82161) [11] 
  LSPLSPLSPLS 
  CNSPSSSSNLA  
  ISDDNNSNNT 
   .x .x xx 
cuaccuacucauuauuC  
 
MEF1 nad7(137931) [11]  
  LSPLSPLSPLS 
  CNSPSSSSNLA  
  ISDDNNSNNT 
   .. .. .: 
auacagaagguuuuucC 
    
MEF1 nad2(329886) [11] 
  LSPLSPLSPLS 
  CNSPSSSSNLA  
  ISDDNNSNNT 
   xx .. x: 
aaaacgaauccuauuuC 
   
YS1 rpoB(25992) [12] 
 PLSPLSPLSSPLSPLS 
 NPNTVSNLNNNMTTVG 
 DDNNNNDWTNDDDDE 
 x x: x: .:: :: 
aaugaauucccuuggaacuuC  
 
REME1 nad2-558 [13] 
    LSPLSPLSPLS 
    SNTSSNTNSVG 
    MNNDDEDDNV  
     :: .. ..   
gaucuuaggugcauuuucC     
 
REME1 orfX-552 [13] 
    LSPLSPLSPLS 
    SNTSSNTNSVG 
    MNNDDEDDNV  
     :: xx :.  
cauuccaucgguaugcucC    
 
SLO1 nad4(162141) [14] 
   PLSPLSSPLSPLS 
   NPNNINTNITTIS  
   DVDDTTDDNNDQ 
   : :. .:x :: 
guuuuucccgaaagcgugcC         
 
SLO1 nad9(23908) [14] 
   PLSPLSSPLSPLS 
   NPNNINTNITTIS  
   DVDDTTDDNNDQ 
   x :: ..: :: 
ucuauuuccaucagccggcC          
 
MEF18 nad4(167599) [15] 
  LSSSLSSPLSSPLSPLS 
  VNNTATNGVANNVANVG 
 TNDSNRNDSYHDDNTND 
   ..x ::. .:: x:       
uuccuccauaaauucuccgauuC
    
MEF19 ccb206(31028) [15] 
    SPLSPLSPLSPLS 
    SNPTGVTNLCTLG 
    SDNNNNTDDDDT 
    x: xx .:  : 
ucuuuCauCgauugguuauuC 
 
MEF21 cox3(218536) [15] 
    SPLSSPLSPLS                       
    TNPNNTINSLG                       
    NDHDTDQDNK                        
    :. :.: :.                         
uaggacCucgauaugguuC       



MEF22 nad3(260858) [15] 
   SPLSPLSPLSPLS                           
   TNPNTVINTSSLA                           
   QDDTDENDDDNQ                            
   xx x:  : ..                             
gaaugugguuucgauccuuC          
 
MEF9 nad7(133233) [16] 
  SSSPLSSSSPLSPLS 
  NNNSANNNNNTNNVS 
  DDNLLNDDHDDESQ 
  :::. x.:.: .. 
ucuucaagcuuuaccuuauuC 
   
MEF14 matR-1895 [17] 
    PLSPLSPLSPLS 
    NPSTVNNSTTVG 
    TDNDGDNDNNG 
    x x. :: ::  
cucaaguacuccaaagacuC 
   
OTP87 atp1(302512) [18] 
SPLSPLSPLSPLSPLSPLSPLS 
KNGSNSTTTANCSAASSSSTVV 
DNYNDDSNDRDDDDGDDEDDE 
 : .: .: xx .x x. .: 
gcuaugaaacaaguaugcgguaguuC          
 
OTP87 nad7(132094) [18] 
SPLSPLSPLSPLSPLSPLSPLS 
KNGSNSTTTANCSAASSSSTVV 
DNYNDDSNDRDDDDGDDEDDE 
 : xx x. x: .. .. .: 
ccaugacgacuaggaaaaggcaaauC 
   
MEF7 ccb206-28 [19] 
 SPLSPLSPLSPLSPLSPLSPLS 
 NAVNNGSNLNNINNSNNASNVS 
DNNDNTDNSMDGNDNEDDDNDR 
 x. x. .. :. :: :x .. 
ugagacgacuuuuucuugaacuauauC
    
MEF7 cob-325 [19] 
 SPLSPLSPLSPLSPLSPLSPLS 
 NAVNNGSNLNNINNSNNASNVS 
DNNDNTDNSMDGNDNEDDDNDR 
 :x :. xx :. :: :x x. 
accuucauauuuuucguggucuauauC
      
MEF7 nad2-1433 [19] 
 SPLSPLSPLSPLSPLSPLSPLS 
 NAVNNGSNLNNINNSNNASNVS 
DNNDNTDNSMDGNDNEDDDNDR 
 xx x. .. :. :: :: .: 
agcaaugacuuccuuuuucauuacuuC
   
MEF7 nad4L-41 [19] 
 SPLSPLSPLSPLSPLSPLSPLS 
 NAVNNGSNLNNINNSNNASNVS 
DNNDNTDNSMDGNDNEDDDNDR 
 :. :. .. :. :: x: .: 
auauuucacauuuucuaugauuauuuC
   
SLG1 nad3(260757) [20] 
  LSPLSPLSPLSPLSPLSPLS 
  LKNANNANNINNLNNMGTTA 
 DCDSDDNHDDDDDETNDDDT 
   x. :: .: :. .: .: 
aaccuuuuucuuuccuugggcaguaC 
 
MEF3 atp4-89 [21] 
    SPLSPLSPLSPLS 
    SNVPGIATATSVA 
   ENDDNDSNNDNNE 
    .x  x .: :. 
auuaaguucgaagaagaucuC 

PPR2263 nad5-1550 [22] 
  SPLSPLSPLSPLSPLS 
  TNASNATNVTNSTNLT 
 DDDDDDHDNDTNNNTG 
  x: .. :: x: :. 
aguuugcugcuccaaccauuaC 
 
MEF29 nad5-1550 [22] 
  SPLSPLSPLSPLSPLS 
  TNASNLTNVTNTTNLA 
 DDNEDDHDRHSNSNTS 
  x: .. :. X: :. 
aguuugcugcuccaaccauuaC 
 
PPR2263 cob-908 [22] 
  SPLSPLSPLSPLSPLS 
  TNASNATNVTNSTNLT 
 DDDDDDHDNDTNNNTG 
  :x .: :: .: :. 
gggguguagccgcaauagcacC 
 
MEF29 cob-908 [22] 
  SPLSPLSPLSPLSPLS 
  TNASNLTNVTNTTNLA 
 DDNEDDHDRHSNSNTS 
  :x .: :. .: :. 
gggguguagccgcaauagcacC 
 
PpPPR_56 nad3 [23] 
   LSPLSPLSPLSPLS 
   VNNMTTVTNLTNVN 
  DNSNDDNDDDDNDD 
    .: :: :: :: 
ugauuuggaagucaccuuuuC 
 
PpPPR_56 nad4 [23] 
   LSPLSPLSPLSPLS 
   VNNMTTVTNLTNVN 
  DNSNDDNDDDDNDD 
    x: x. :x :: 
ucgaauucgugggacuauugC 
 
PpPPR_77 cox2 [23] 
 LSPLSPLSPLSPLSPLSPLS 
 VNNINNITNLNNLNNANTTG 
DDDNDDDDDNDDGNDDDDDT 
  .: :. .x .. :: x. 
uacuaucaaagcuauuggacaucaaC 
 
PpPPR_77 cox3 [23] 
 LSPLSPLSPLSPLSPLSPLS 
 VNNINNITNLNNLNNANTTG 
DDDNDDDDDNDDGNDDDDDT 
  x: :: .x .x .: .x  
uggcuuugaagcagcugcuugguacC 
 
PpPPR_91 nad5-2 [23] 
  LSPLSPLSPLSSPLSPLS 
  GNSLTTVNSMTTNITNTG 
 NDDNDNNDDNDNNDDDNR 
   .. :: :. .:: :: 
cugcacaaauaggauugcauacuC 
 
PpPPR_71 ccmF-2 [24] 
   LSPLSPLSPLSPLSPLS 
   VNNLTNLTTMTSINNVG 
  DNTSDDNDDDDDDHDNT 
    .. .: :: :x .: 
uguucccacaggugcuccuuuuuC 
 
PpPPR_78 rps14 [25] 
 LSPLSPLSPLSPLSPLSPLS 
 NNMMNTITNVNTTNNINNGV 
DTHDDSNDDNDDNDDDDNTN 
  .  .: :x :: :: :. 
uacguuaugaauauuuuuuaaaguC 

 
PpPPR_78 cox1 [25] 
 LSPLSPLSPLSPLSPLSPLS 
 NNMMNTITNVNTTNNINNGV 
DTHDDSNDDNDDNDDDDNTN 
  .  x: :: :: x: :. 
auccugaggucuauauucuaauuuC 
 
PpPPR_79 nad5-1 [25] 
    LSPLSPLSPLSPLSPLS 
    VNNVNTMTNTNTMNNVA 
   DNSDDDSDDDDDNDDNT 
     .: :x :x :: :: 
guagacuuuucgacuauuuuugcuC 
 
OGR1 cox2-C167 [26] 
    LSPLSPLS 
    STNVNNLG 
   DDDNNTDN 
     :: .:  
uuuugguuuucguauC 
 
OGR1 cox3-C572 [26] 
    LSPLSPLS 
    STNVNNLG 
   DDDNNTDN 
     :: .:  
uacuggcucuaguauC 
 
OGR1 ccmC-C458 [26] 
    LSPLSPLS 
    STNVNNLG 
   DDDNNTDN 
     :: ..  
aacuggcuucuauuuC 
 
OGR1 nad2-C1457 [26] 
    LSPLSPLS 
    STNVNNLG 
   DDDNNTDN 
     :: .:  
aaauggcacucaguuC 
 
OGR1 nad4-C401 [26] 
    LSPLSPLS 
    STNVNNLG 
   DDDNNTDN 
     .: X.  
uaaugaucgccguguC 
 
OGR1 nad4-C416 [26] 
    LSPLSPLS 
    STNVNNLG 
   DDDNNTDN 
     .: .:  
ucugcaugcuggaucC 
 
OGR1 nad4-C433 [26] 
    LSPLSPLS 
    STNVNNLG 
   DDDNNTDN 
     .: .:  
cuacuauucuauguuC 



Figure S1 
Alignments of PPR editing factors to their target sites. For each factor, the name of the 
protein and its editing site are listed, then successively the types of PPR motif, the amino 
acids at position 6, the amino acids at position 1’, an indication of the degree to which 
these amino acids ‘match’ the RNA using the code developed in this work, and lastly the 
RNA sequence (in lower case). ‘:’ and ‘.’ indicate experimentally validated (see Figure 4) 
and computationally predicted (see Figure 3) matches, respectively. Mismatches are 
indicated by ‘x’. All proteins are aligned such that the C-terminal S motif aligns with the 
nucleotide at -4 with respect to the edited C (indicated in upper case). 
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