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Primer names Sequences (5’ to 3’) Cloned domain 
DpGRX-FDR1 for CCCCCCCCATATGACTGATAAAAAGATA Full-length 
DpGRX-FDR1 rev CCCCCCCGGATCCTTAGTCTAACTCATAGTG Full-length 
DpGRX-FDR1 for2 CCCCCCCCATATGCGTACTGAGGTAGATGAA 

 
FDR domain 
(AA 83-196) 

DpGRX-FDR1 rev2 CCCCCCCGGATCCTTACCCTATTTTTTCTTTTATTTC
CTG 

GRX domain (AA 
1-83) 

 
Table S1: Primers used in this study for PCR cloning. 
Restriction sites are underlined.  
 

 
 
Figure S1: UV-Visible absorption spectrum of the anaerobically-purified GRX domain of DpGRX-
FDR. 
 
  



                                                                          β1           α1   
                                                                  ■■■■■■►  eeeeeeeeeeeeeeeee 
1-DpGRX      ---------- ---------- ---------- ---------- ---------- ---D-KKIVL YSLTTCGFCQ AIKKMFDDL- 27 
2-MaMRX      ---------- ---------- ---------- ---------- -KDTDKGKHV SGIDRGKIVM YGLSTCVWCK KTKKLLTDL- 43 
3-MmMRX      ---------- ---------- ---------- SNAVNLFGQK D----RGNHV SGVDRGKVIM YGLSTCVWCK KTKKLLTDL- 45 
4-BC3987     ---------- ---------- ---MK----- ---------- ---------- ------KIEV YTQPDCPPCV IVKEFLKHN- 25 
5-AfGRX1     ---------- --GGRENLYF Q--GA----- ---------- ---------- ------EVL- YGLSTCPHCK RTLEFLKRE- 25 
6-CgNRDH     ---------- ---------- ---------- ---------- ---------- ------AITV YTKPACVQCN ATKKALDRA- 24 
7-EcNRDH     ---------- ---------- ---------- ---------- ---------- -----MRITI YTRNDCVQCH ATKRAMENR- 24 
8-SoTRXf     EAIVGKVTEV NK---DT--F WPI-VKAAGD ---------- ---------- ---K-PVVLD MFTQWCGPCK AMAPKYEKLA 60 
9-SoTRXm     -----EVQDV ND---SS--W KEF-VLESE- ---------- ---------- ---V-PVMVD FWAPWCGPCK LIAPVIDELA 51 
DpGRX                                                                              ♠■  ■          . 
SoTRXf                                                                              ■  ■            . 
SoTRXm                                                                              ■  ■            . 
 

                   β2               α2             β3         β4     α3   
            eee   ■■■■■■■►      eeeeeeeeeeeeeeeeeee       ■■■■■■►    ■■■■■►  eeeeeee     
1-DpGRX      A-V----GHL CIQAD-ELTG EEKKQALR-D LR-KVN-PKC SFPTVVID-- ---ETVVVGP KI-QEIKEKI ---------- 82 
2-MaMRX      G-V----DFE YVFVD-LLEE EEKSNAIK-Q VS-RFN-PSV SFPTTILN-- --DEKAIVGF KE-KQIREAL G-----F--- 101 
3-MmMRX      G-V----DFD YVYVD-RLEG KEEEEAVE-E VR-RFN-PSV SFPTTIIN-- --DEKAIVGF KE-KEIRESL G-----F--- 103 
4-BC3987     N-V----AYE EFDVK--K-- --DAAARN-R LLYDYDS--Y STPTVVID-- ---GEVVAGF QI-EKLQQLL N--------- 76 
5-AfGRX1     G-V----DFE VIWID-KLEG EERKKVIE-K VH-SIS-GSY SVPVVVKG-- ---DKHVLGY NE-EKLKELI R-----G--- 82 
6-CgNRDH     G-L----EYD LVDIS--L-- --DEEARE-Y VL-AL--GYL QAPVVVAD-- ---GSHWSGF RP-ERIRE-M ATAAA----- 77 
7-EcNRDH     G-F----DFE MINVD--R-- --VPEAAE-A LR-AQ--GFR QLPVVIAG-- ---DLSWSGF RP-DMINR-L HPA--P---- 76 
8-SoTRXf     EEYL-DVIFL KLDCNQ-E-- --NKTLAKEL GI-------R VVPTFKILKE NSVVGEVTGA KY-DKLLEAI Q-----AARS 121 
9-SoTRXm     KEYSGKIAVY KLNTD--E-- --APGIATQY NI-------R SIPTVLFFKN GERKESIIGA VPKSTLTDSI E-----KYLS 113 
DpGRX                       ♠        ♠♠   ♠    ♠           ■                                        . 
SoTRXf                                                     ■                                        . 
SoTRXm                                                     ■                                        . 

 
Figure S2: Structure-based sequence alignment of the GRX-like domain of DpGRX-FDR1 with its 
structural homologs and spinach TRX-f and TRX-m.  
The sequence alignment was generated with mTM-align. Sequences included in the alignment were 
retrieved from the RCSB PDB: DpGRX, N-terminal domain of DpGRX-FDR1 (this study); MaMRX, 
methanoredoxin from Methanosarcina acetivorans (PDB ID 5cax), methanoredoxin from Methanosarcina 
mazei (PDB ID 3nzn); BC3987 thioredoxin-like from Bacillus cereus (PDB ID 3zij); AfGRX1 glutaredoxin 
1 from Archaeoglobus fulgidus (PDB ID 3ic4); CgNRDH Nrdh-redoxin from Corynebacterium glutamicum 
(PDB ID 4fiw); NrdH-redoxin from Escherichia coli (PDB ID 1h75); SoTRXf TRX f from spinach (PDB ID 
2pu9); SoTRXm TRX m from spinach (PDB ID 2puk). Secondary structures are labelled and shown using 
arrows (β-strands) and squiggles (α helices). Common regions i.e. regions with no gaps and with 
pairwise residue distances less than 4Å are highlighted blue. Invariant residues are marked with ■. 
Residues that are hydrogen bonded to DpFDR domain in GRX/FDR complex are marked with ♠. The 
underlined positions correspond to residues at the interface with the target enzyme (FTR in the case of 
TRX f and m and DpFDR in the case of DpGRX). 
  



 
                     α1                              α2                           α3   
          eeeeeeeeeeeeeeeeeeeeeeeeeee       eeeeeeeeeeeeeeeeeeeeeeee            eeeeeeeeeee 
FTRc      NKT-L-AAMK -NFAEQYAKR TDTYFCSDLS VTAVVIEGLA RHKEELGSPL CPCRHYED-K EAEVKN-TFW  72 
MaFDR     ---EVDK-VY RR-LNQEVEK SGYHLNPDVE FTKELVRGLL ANERRYGYWS CPCRL---SA DN-KEEDLDI  65 
DpFDR     ---EVDE-LY EV-LKKKNEP KGYYLNGDRE KTFELIRGLL TNKKRYGYMA CPCRL---AS GD-RNNDRDI 147 
FTRc                                                             ▲ ■●●●●●   ●●● ●●  ●● 
MaFDR                                                            ▲ ■●●    ●      ●●●●● 
DpFDR                                                     ♠      ▲♠■●●   ♠●      ●● ●● 
 
                  α4                                         α5        
              eeeeeeeeee                            eeeeeeeeeeeeee 
FTRc      NCPCVPMRER KE-----CHC MLFLTPDNDF AGDAQDIPME TLEEVKASMA ---------- ---------- - 118 
MaFDR     ICPCYYR-DP DLNDYGACYC ALYVSDEV-- I--------- ---------- RGEKEVESIP ERRPPR---- - 109 
GRX-FTR   ICPCLYR-EP DVKEFGSCYC TLYVSADW-- Y--------- ---------- TGKIERQEVA ERRPPEHYEL D 196 
FTRc       ▲ ▲●●  ●● ●      ▲ ■                                                           . 
MaFDR      ▲ ▲●●   ●●   ●● ●▲●■                                                            . 
DpFDR      ▲ ▲●●   ● ●  ●● ●▲●■ ●                                                   ♠♠ ♠ . 
 
 
                        α−linker                
          eeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee 
FTRc      --------- ---------- --------- 
MaFDR     EKREAIRAE EASRAEMMET MEFTGKLS 136 
DpFDR     --------- ---------- --------  
FTRc                                            
MaFDR                                           
DpFDR                                           
 

 
Figure S3: Structure-based sequence alignment of SynFTRc and FDR domains of MaFDR-RBX and 
DpGRX-FDR1 highlighting their common regions.  
The sequence alignment was generated with mTM-align. Sequences were retrieved from the RCSB PDB : 
SynFTRc (PDB ID 1dj7), MaFDR (PDB ID 4tpu), DpFDR (this study). Secondary structures are labelled 
and shown using arrows (β-strands) and squiggles (α helices). Common regions i.e. regions with no 
gaps and with pairwise residue distances less than 4Å are highlighted blue. Cysteine residues that 
coordinate the iron-sulfur center in the resting state are marked with ▲. Cysteine residues that form 
disulfide bridge in the resting state are marked with ■. Residues near the FTRc iron-sulfur center and 
covered by FTRv subunit are marked with ●. Residues near the FDR iron-sulfur center and covered by 
FDR C-terminal tail are marked with ●. Residues that are hydrogen bonded to DpGRX domain in 
DpFDR/DpGRX complex are marked with ♠. The underlined positions correspond to residues at the 
interface with the target enzyme (TRX in the case of FTR and GRX domain in the case of DpGRX-FDR1). 
The double underlined positions correspond to residues at the interface with the electron donor (FDX 
in the case of FTR and the rubredoxin-like domain in the case of MaFDR-RBX).  
 
 


