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N.tabacum           ----MALQVQVNGVSLKPSTVPSSSAWRSSKQSVVCVAGDYG--FSP-RVFNNR-----G  
A.thaliana f-type2  --MPLSLRLAPSPTSFRYSPITSTGAGGFSPVKQHCRIPNSG--VAT-KIGFCSGGGGVL  
A.thaliana f-type1  --MPLSLRLSPSPTAL--SPTT----GGFGPSRKQCRIPYSG--VPTTKIGFCS-----L  
P.sativum           ----MALNLCTSPKWIG-TTVFD--SASSSKPSLASSFSTTS--FSS-SILCSKRVGLQR  
M.truncatula        MPTPMALNLCTSPKWIG-TTVFD--STSSSKLSLGSSSSTAS--FSS-SILNSKSVGLKS  
V.vinifera          ----MALRLSLSPPPIRSSASP----SWAAPHSIAISCS------SSSSVGVSVPTQEKR  
Z.mays              ----MALRLPISSSHGLASTPAPISTTTCRPAVLATA--------AAQKRSLLLATASET  
P.trichocarpa       ---MASIQFSLSPTSSIRSSPSFAGSPANPITPQYSSTPTKD--LSS----YCKLSSRQK  
T.aestivum          ----MALRLSVSSPQSTASSPA---ISSCRPAACGRFLACVA---ASQKRSLMAVSASDG  
O.sativa            ----MALRLSVSSSHGPASSPA---ISTCRPAACGRFPALLGGGVASQRRSLTVVSGPET  
S.oleracea          ----MALHLSLSHQSWTSPAHPITSSDPTRSSVPGTGLSRRVDFLGSCKINGVFVVKRKD  
 
N.tabacum           LSLKVK---------CSSDATATTSV-----------TVGQVTEVCKDTFWPIVEAAGDK  
A.thaliana f-type2  DSGRRIGS----CVVRCSLETVNVT-------------VGQVTEVDKDTFWPIVKAAGDK  
A.thaliana f-type1  DSRKRGDS----SVVRCSLETVNVS-------------VGQVTEVDKDTFWPIVKAAGEK  
P.sativum           LSLRRSIS----VSVRSSLETAGPTV-----------TVGKVTEVNKDTFWPIVNAAGDK  
M.truncatula        LSLRKSGS----FSVRSSLETTGPTV-----------TVGQVTEVNKDTFWPIVNAAGDK  
V.vinifera          RARVVVRS--------SSIDTA-------EA------VVGQVTEVNKDTFWPIVKAAGDK  
Z.mays              RGVAPVRS--------SGIETSTVGL-GCEA------VTGQVTEVNKDTFWPIVEAAGDK  
P.trichocarpa       NVIKRNGSRNLVSTVRSSLDTAGPTS-----------AVGQVTEVTKDTFWPIVNSAGDK  
T.aestivum          RGVAPVKS--------GGLETATTGAGEVEAPTAAVAVTGQVTEVCKDTFWPIVKAAGEK  
O.sativa            RAVIPVRS--------SGSDTATVGA-EAEA----VAVTGQVTEVNKDTFWPIVKSAGPK  
S.oleracea          RRRMRGGE------VRASMEQALGTQ-------EMEAIVGKVTEVNKDTFWPIVKAAGDK  
 
N.tabacum           TVVVDMYTQWCGPCKVIAPKFQELSKNYNDVVFLKLDCNQDNRPLAKELGIKVVPTFKIL  
A.thaliana f-type2  IVVLDMYTQWCGPCKVIAPKYKELSEKYQDMVFLKLDCNQDNKPLAKELGIRVVPTFKIL  
A.thaliana f-type1  LVVLDMYTQWCGPCKVIAPKYKALSEKYDDVVFLKLDCNPDNRPLAKELGIRVVPTFKIL  
P.sativum           TVVLDMFTKWCGPCKVIAPLYEELSQKYLDVVFLKLDCNQDNKSLAKELGIKVVPTFKIL  
M.truncatula        TVVLDMYTQWCGPCKVIAPKYKELAEKYLDVVFLKLDCNQDNKPLAKELGIKVVPTFKIL  
V.vinifera          AVVLDMYTQWCGPCKVMAPKFQELSGKYLDVVFLKLDCNQDNKTLAKELGIRVVPTFKIL  
Z.mays              VVVLDMYTEWCGPCKVMAPKFQEMSEKNLDVVFLKLDCNQDNKPLAKELGIKVVPTFKIL  
P.trichocarpa       TVVLDMYTQWCGPCKLIAPKYKELSQKYDDVVFLKLDCNQENKPLAKELGIKVVPTFKIL  
T.aestivum          PVVLDMYTQWCGPCKVMAPKFQEMSEKDHDVVFLKLDCNQDNRPLAKELGIRVVPTFKIF  
O.sativa            VVVLDMYTQWCGPCKVMAPKFQEMSEKDQDVVFLKLDCNQDNKSLAKELGIKVVPTFKIL  
S.oleracea          PVVLDMFTQWCGPCKAMAPKYEKLAEEYLDVIFLKLDCNQENKTLAKELGIRVVPTFKIL  
 
N.tabacum           KNNKVVKEVTGAKLDNLIAAIEDVRSS---  
A.thaliana f-type2  KDNKVVKEVTGAKYEDLLAAIEAARSG---  
A.thaliana f-type1  KDNKVVKEVTGAKYDDLVAAIETARSAASG  
P.sativum           KDNKIVKEVTGAKFDDLVAAIDTVRSS---  
M.truncatula        KDSKIVKEVTGAKYDDLVFAIDTVRSS---  
V.vinifera          KDSKIVKEVTGAKLDDLVVAIETVRSS---  
Z.mays              KGGKVVKEVTGAKIDELAQAIDTVNSD---  
P.trichocarpa       KQGKIVKEVTGAKFDNLVIAIESVRSAS--  
T.aestivum          KDGKVAKEVTGAKIDELARAIEEVKSS---  
O.sativa            KDGKVVKEVTGAKLDELIQAIETVKSS---  
S.oleracea          KENSVVGEVTGAKYDKLLEAIQAARSS---  
 

 
 
Fig. S1. Alignment of the amino acid sequence of tobacco Trx f with other Trx f proteins from plant sources, 

using the ClustalW software. Additional non-active cysteine residues are highlighted in a yellow box. The 

GenBank accessions are as follows: ADQ53451, NP_197144, NP_186922, AAC49357, ACJ83989, 

XP_002277021, NP_001150158, XP_002325907, CBH32529, NP_001045167, P09856, respectively. 
  



N.tabacum Trx m        MAGVLEMISVPRAS---ALPSS-------SLAPVAGSSFSSPRS-SVRFSQFRGLKIQST  
P.trichocarpa Trx m4   MATVLESLTAPSRSS-AVLPKP-------TTTLVTAFASTINRR-SLRFPQLKGLKIHFH  
P.sativum Trx m2       MATVQ-----LESFSL-IPSSQ--------HPRTVASSLSCRPIA-ARFPPYTGLK-LRP  
P.trichocarpa Trx m2   MDSSMALSSY-SSRLKCSLPNPPPMMMVPSPQLPGVLPLSSRRCGIASFAEFRGLRIQMG  
P.trichocarpa Trx m1   MVSSMVLSSYPSSRLKCSLSNPQSVIMMSSPQPTVALLFPVRLGGAASFAEFGGLRIQMG  
P.trichocarpa Trx m6   MALHASMNMSTMSTTRAG-------------VLCSNHVACSKEK--LKLPTGRGLRRS-S  
P.sativum Trx m        MALES---LFKSIHTKT--------------SLSSSIVFIFKGKACLLTSKSR-IQESFA  
A.thaliana Trx m4      MASLLDSVTVTRVFSLPIAASV--------SSSSAAPSVSRRRISPARFLEFRGLKSSRS  
A.thaliana Trx m1      MAAYTCTSRPPISIRSEMR---------IASS-PTG-SFSTRQM-FSVLPESSGLRTRVS  
S.oleracea Trx m       MAIENCLQLSTSASVGT--------------VAVKSHVHHLQPSSKVNVPTFRGLKRSFP  
A.thaliana Trx m2      MAAFTCTSRPPISLRSETR---------IVSSSPSASSLSSRRM-FAVLPESSGLRIRLS  
 
N.tabacum Trx m        RSS------VSTTSCSKIIPGRARIVCEAQNT----ALEVGAVNDKTWKSLVVESDIPVL  
P.trichocarpa Trx m4   SSSTVNRSLGSVSQSSSRLACAGRIVCEAQDI----AVKVPAVTDATWKSLVLESESPVL  
P.sativum Trx m2       LAAT---SLRSRFAASRVVPRGGRVLCEARDT----AVEVASITDGNWQSLVIESDTPVL  
P.trichocarpa Trx m2   SKLS--TSLVSIG-TRRNPKVFSRIVSEAHET----FVDIPAVTDETWQSLIIEADGPVL  
P.trichocarpa Trx m1   SKLS--PSLVSIN-TRRNPKVFCRIVSEAQET----VVDIPTVTDETWQSLVIEADGPVM  
P.trichocarpa Trx m6   SLSF------PSSFSSSYASVKNHKIHHCMQSSRS--CRLQVVTDSSWDSLVIGCEIPVL  
P.sativum Trx m        ELN---------SFTSLVLLIENHVLLHAREAVN----EVQVVNDSSWDELVIGSETPVL  
A.thaliana Trx m4      LVTQ---SASLGANRRTRIARGGRIACEAQDTTA-AAVEVPNLSDSEWQTKVLESDVPVL  
A.thaliana Trx m1      LS-----SLS--KNSRVSRLRRG-VICEAQDT----ATGIPVVNDSTWDSLVLKADEPVF  
S.oleracea Trx m       ALSS------SVSSSSPRQFRYSSVVCKASEAVK----EVQDVNDSSWKEFVLESEVPVM  
A.thaliana Trx m2      LSPA---SLTSIHQPRVSRLRRA-VVCEAQET----TTDIQVVNDSTWDSLVLKATGPVV  
 
N.tabacum Trx m        VEFWAPWCGPCRMIHPVIDELAKEYAGKLKFFKLNTDESPSTATELGIRSIPTVMIFKNG  
P.trichocarpa Trx m4   VEFWAPWCGPCRMIHPVIDELANQYAGKLKCYKLNTDDCSSIATEYGIRSIPTVIIFKNG  
P.sativum Trx m2       VEFWAPWCGPCRMMHPIIDELAKEYVGKFKCYKLNTDESPSTATRYGIRSIPTVIFFKDG  
P.trichocarpa Trx m2   VEFWAPWCGPCRIIHPVIAELSTEYDGKLKCFKLNTDESPSTTTKYGIRSIPTIMIFKNG  
P.trichocarpa Trx m1   IEFWAPWCGPCRIIHPVIAELSTEYGGKLKCFMLNTDESPSTVTKYGIRSIPTIIIFKKG  
P.trichocarpa Trx m6   VEFWAPWCGPCRMITPVIDELAAEYAGKIACFKVNTDDCPNIASQYAIRSIPTVLMFKNG  
P.sativum Trx m        VDFWAPWCGPCRMIAPIIDELAKEYAGKIKCYKLNTDESPNTATKYGIRSIPTVLFFKNG  
A.thaliana Trx m4      VEFWAPWCGPCRMIHPIVDQLAKDFAGKFKFYKINTDESPNTANRYGIRSVPTVIIFKGG  
A.thaliana Trx m1      VDFWAPWCGPCKMIDPIVNELAQKYAGQFKFYKLNTDESPATPGQYGVRSIPTIMIFVNG  
S.oleracea Trx m       VDFWAPWCGPCKLIAPVIDELAKEYSGKIAVYKLNTDEAPGIATQYNIRSIPTVLFFKNG  
A.thaliana Trx m2      VDFWAPWCGPCKMIDPLVNDLAQHYTGKIKFYKLNTDESPNTPGQYGVRSIPTIMIFVGG  
 
N.tabacum Trx m        EKKDAVIGAVPKSTLTTCIEKFL--  
P.trichocarpa Trx m4   EKKEAIIGAVPKTTLTTSIEKFL--  
P.sativum Trx m2       EKKDAIIGSVPKASLITTIEKFL--  
P.trichocarpa Trx m2   EKKDAIIGSVPKTTLISNMKKFL--  
P.trichocarpa Trx m1   EKKDAIIGAVPKTTLISNIKKFL--  
P.trichocarpa Trx m6   EKKEGVIGAVPKATLAAAIEKYVEA  
P.sativum Trx m        ERKDSVIGAVPKATLSEKVEKYI--  
A.thaliana Trx m4      EKKDSIIGAVPRETLEKTIERFLVE  
A.thaliana Trx m1      EKKDTIIGAVSKDTLATSINKFL--  
S.oleracea Trx m       ERKESIIGAVPKSTLTDSIEKYLSP  
A.thaliana Trx m2      EKKDTIIGAVPKTTLTSSLDKFLP-  
 

 
Fig. S2. Alignment of the amino acid sequence of tobacco Trx m with other Trx m proteins from plant sources, 

using the ClustalW software. The additional non-active cysteine residue is highlighted in a yellow box. The 

GenBank accessions are as follows: ADQ53450, EEE97513, CAC69854, EEF00430, XP_002330680, 

XP_002328471, CAA53900, NP_188155, NP_849585, P07591, NP_192261, respectively. 

 

 

 

 

 

 



 

 

Fig. S3. SDS-PAGE analysis of purified tobacco Trx f, Trx m and mutant 
proteins expressed in E. coli. The eluates of the purified proteins obtained 
from the soluble fraction of E. coli BLR (DE3) transformed with the 
corresponding pET-Trx construct were loaded onto SDS-PAGE (13% 
acrylamide) gels and stained with Coomassie Brilliant Blue R-250. 
His-tagged proteins were purified by Ni-NTA affinity chromatography. M, 
protein marker. 

 

 

 

 

 

 

 

Fig. S4. Cross-reactivity of anti-Trx f and anti-Trx m antibodies. 250 ng of 
purified Trx were loaded onto 13% SDS-PAGE gels. Blots were detected 
using anti-Trx f or anti-Trs m as indicated. Trx f, tobacco Trx f; Trx m, 
tobacco Trx m; Trx x, Arabidopsis Trx x. 

 


