
 

Figure S1. Screening FROs from candidate sequences identified by a BLASTP search against the peanut genome using 
phylogenetic analysis with AtFROs from Arabidopsis. A total of 9, 4, and 3 FRO genes were identified in peanut, A. duranensis, 
and A. ipaensis, respectively.



                                                                       TM1 
AtFRO2.1  --------------MEIEKSNNGGSNPSAGEEFKDMIKGVTKFLMMVIFLGTIMLWIMMPTLTYRTKWLPHLRIKFGTSTYFGATGTTLF   76 
AdFRO2.1  ------------------MGDQKIVKRSPSQVKYDMILYAIRLVVLVVLLGWIFIWIMMPTSTFRQTWLPHLRAKTTTSTYFGSQGTTLL   72 
AdFRO7.1  MEKETVDNTPLLSPTKEKTPSSSSSS-SSSSFLVSATKWVIKYLICIIFIGWAGFIFLMPEESVNELMS--KWINLTTGNPLGTAGSIFM   87 
AdFRO8.1  -------------------------------MASSTLLAILKLLMILICAGWVALWILKPTQIWTRKWK--VAEESANNTIFGYYGLNFA   57 
AhFRO2.1  ------------------MGDKKIVKRSPSQVKYDMILYAIRVVVLVVLLGWIFIWIMMPTSTFRQTWLPHLRAKTTTSTYFGSQGTTLL   72 
AhFRO2.2  --MNTNRRRRSEQVTNQEMDEEVLKKSPPSQEKYGRAQFAIRLMVLVLFLAWVFVWVVAPTDTYKQIWLPQLKAKINS-SYFGKQGATLL   87 
AhFRO2.3  ------------------MGDQEILKRSPSQVKYDMILYAIRLVVLVVLLGWIFIWIMMPTSTFRQTWLPHLRAKTTTSTYFGSQGTTLL   72 
AhFRO2.5  --MNTNRRRRSEQVTNQEMDEEVLKKSPPSQEKYGRAQFAIRLMVLVLFLAWVFVWVVAPTDTYKQIWLPQLKAKINS-SYFGKQGATLL   87 
AhFRO7.1  MEKETVDSTPLLSPTKEKTPSSSSS----SSFLVSATKWVIKYLICIIFIGWAGFIFLMPEESVNELMS--KWINLTTGNPLGTAGSIFM   84 
AhFRO7.2  MEKETVDNTPLLSPTKEKTPSSSSSSSSSS-FLVSATKSVIKYLICIIFIGWAGFIFLEPEESVNELMS--KWINLTRGNPLGTAGSIFM   87 
AhFRO8.1  -------------------------------MASSTLLAILKLLMILICAGWVALWILKPTQIWTRKWK--VAEESANNTIFGYYGLNFA   57 
AhFRO8.2  -------------------------------MASSTLLAILKLLMILICAGWVALWILKPTQIWTRKWK--VAEESANNTIFGYYGLNFA   57 
AiFRO2.1  --MNTNRRRRSEQVTNQEMDEEVLKKSPPSQEKYGRAQFAIRLMVLVLFLAWVFVWVVAPTDTYKQIWLPQLKAKINS-SYFGKQGATLL   87 
AiFRO7.1  MEKETVDNTPLLSPIKEKTPSSSSSSSSSSSFLVSATKSVIKYLICIIFIGWAGFIFLEPEESVNELMS--KWINLTRGNPLGTAGSIFM   88 
AiFRO8.1  -------------------------------MASSTLLAILKLLMILICAGWVALWILKPTQIWTRKWK--VAEESANNTIFGYYGLNFA   57 
                                                                                                          
                     TM2                                                                  TM3 
AtFRO2.1  MYMFPMMVVACLGCVYLHFKNRKSPHHIDR-----ETKGGVWSKLRKPMLVKGPLGIVSVTEITFLAMFVALLLWCFITYLRNSFATITP  161 
AdFRO2.1  IYTFPVLFIASLGCIYLHIVKKANDSNMDRCDNKNDAKGGKVTIWKRPFIVKGPLGIVSGTEVAMLLMFIGLLVWSFATYLHNFFALITR  162 
AdFRO7.1  LFSAPILIIAFLAIAYLLVS------GEDHIPEKKSTKYPSFRLWTFPVIIKGPFGVVSATELIGIVLFSAYVIFAIYN---YTMRALAS  168 
AdFRO8.1  VYTFPIIAVCIIGLLFLDLK------AAN---QRSRSSRTSSIISSSPLVVNSFLGILSSIEILVILLFILFLAWTYYARISNDFKKLLP  138 
AhFRO2.1  IYTFPVLFIASLGCIYLHIVKKANDSNMDRCDNKNDAKGGKVTIWKRPFIVKGPLGIVSGTEVAMLLMFIGLLVWSFATYLHNFFALITQ  162 
AhFRO2.2  LFTVPILFIAVLGSIYLHIAKKYNYFKMERSKNGKKCEG--VFIGKRPMLVRGPLGIVSGTELALLFMFIVLLVWSFSNYLNNSFAKISQ  175 
AhFRO2.3  IYTFPVLFIASLGCIYLHIVKKANDSNMDRCDNRNDDKGGKETIWKRPFIVKGPLGIVSGTEVAMLLMFIGLLLWSFASYLHNFFALITQ  162 
AhFRO2.5  LFTVPILFIAVLGSIYLHIAKKYNYFKIERSKNGKKCEG--VFIGKRPMLVRGPLGIVSGTELALLFMFIVLLVWSFSNYLNNSFAKISQ  175 
AhFRO7.1  LFSAPILIIAFLAIAYLLVS------GEDHIPEKKSTKYPSFRLWTFPVIIKGPFGVVSATELIGIVLFSAYVIFAIYN---YTMRALAS  165 
AhFRO7.2  LYSAPILIIAFLAIAYLLVS------GEDHIPEKKSTKYPSFRLWTFPVIIKGPFGVVSATELIGIVLFSAYVIFAIYN---YTMRALAS  168 
AhFRO8.1  VYTFPIIAVCIIGLLFLDLK------AAN---QRSRSSRTSSIISSSPLVVNSFLGILSSIEILVILLFILFLAWTYYARISNDFKKLLP  138 
AhFRO8.2  VYTFPIIAVGIIGLLFLDLK------AAN---QRSRSSRTSSIIISSPLVVNSFLGILSSIEILVILLFILFLAWTYYARISNDFKKLLP  138 
AiFRO2.1  LFTVPILFIAVLGSIYLHIAKKYNYFKIERSKNGKKCEG--VFIGKRPMLVRGPLGIVSGTELALLFMFIVLLVWSFSNYLNNSFAKISQ  175 
AiFRO7.1  LYSAPILIIAFLAIAYLLVS------GEDHIPEKKSTKYPSFRLWTFPVIIKGPFGVVSATELIGIVLFSAYVIFAIYN---YTMRALAS  169 
AiFRO8.1  VYTFPIIAVGIIGLLFLDLK------AAN---QRSRSSRTSSIIISSPLVVNSFLGILSSIEILVILLFILFLAWTYYARISNDFKKLLP  138 
                                                                                                          
                                             TM4               Ferric_reduct              TM5           
AtFRO2.1  KSAAAHDESLWQAKLESAALRLGLIGNICLAFLFLPVARGSSLLPAMGLTSESSIKYHIWLGHMVMALFTVHGLCYIIYWASMH-EISQM  250 
AdFRO2.1  KSAAQFGVKVWELKLEDAGLILGLVGNICLAFLFFPVSRASPVLPLLGLTSESCIKYHIWLGHLVLTFFTAHGISYIIFWAATN-QISQM  251 
AdFRO7.1  --PSHHHLDRRIFMLEILGLRFGGIGLMCMAFLFLPVSRGSVLLRYIDIPFEHATRYHVWLGHLTMALFTIHGLLYCVAWAMDGRLVEEL  256 
AdFRO8.1  --DKSLKLNLWQLKYLRIATRFGLLAEACLALLLLPILRGLALFRILGIQFEASVRYHTWLGTAMIFFAAVHGASTCFVWGVSHHIQKEI  226 
AhFRO2.1  KSAAQFGVKVWELKLEDAGLILGLVGNICLAFLFFPVSRASPVLPLLGLTSESCIKYHIWLGHLVLTFFTAHGISYIIFWAATN-QISQM  251 
AhFRO2.2  KSAAEDGEKVWQKKLDKSALMLGKVGNICLAMLFFPVTRGSSLLPLVGLKSESCIKYHIWLGNMLMTIFTAHGLCYIIYWAVTN-QLSKM  264 
AhFRO2.3  KSAAQFGVKLWELKLEDAGLILGLVGNICLAFLFFPVSRASPVLPLLGLTSESCIKYHIWLGHLVLTFFTAHGVSYIIFWAATN-QISQM  251 
AhFRO2.5  KSAAEDGEKVWQKKLDKSALMLGKVGNICLAMLFFPVTRGSSLLPLVGLKSESCIKYHIWLGNMLMTIFTAHGLCYIIYWAVTN-QLSKM  264 
AhFRO7.1  --PSHHHLDRRIFMLEILGLRFGGIGLMCMAFLFLPVSRGSVLLRYIDIPFEHATRYHVWLGHLTMALFTIHGLLYCVAWAMDGRLVEEL  253 
AhFRO7.2  --PSHHHLDRRIFMLEILGLRFGGIGLMCMAFLFLPVSRGSVLLRYIDIPFEHATRYHVWLGHLTMALFTIHGLLYCVAWAMDGRLVEEL  256 
AhFRO8.1  --DKSLKLNLWQLKYLRIATRFGLLAEACLALLLLPILRGLALFRILGIQFEASVRYHTWLGTAMIFFAAIHGASTCFVWGVSHHIQKEI  226 
AhFRO8.2  --DKSLKLNLWQLKYLRIATRFGLLAEACLALLLLPVLRGLALFRILGIQFEASVRYHTWLGTAMIFFAAIHGASTCFVWGVSHHIQKEI  226 
AiFRO2.1  KSAAEDGEKVWQKKLDKSALMLGKVGNICLAMLFFPVTRGSSLLPLVGLKSESCIKYHIWLGNMLMTIFTAHGLCYIIYWAVTN-QLSKM  264 
AiFRO7.1  --PSHHHLDRRIFMLEILGLRFGGIGLMCMAFLFLPVSRGSVLLRYIDIPFEHATRYHVWLGHLTMALFTIHGLLYCVAWAMDGRLVEEL  257 
AiFRO8.1  --DKSLKLNLWQLKYLRIATRFGLLAEACLALLLLPVLRGLALFRILGIQFEASVRYHTWLGTAMIFFAAIHGASTCFVWGVSHHIQKEI  226 
                                                                                                          
                            TM6                                        TM7                                          
AtFRO2.1  IMWDTKGVSNLAGEIALAAGLVMWATTYPKIRRRFFEVFFYTHYLYIVFMLFFVLHVGISFSFIALPGFYIFLVDRFLRFLQSRENVRLL  340 
AdFRO2.1  VKWEKIGISNVAGEISLVCGLILWIATIPGIRRRFFELFFYAHYLYIFFMIFFIFHVGISYASIMLPGFYIFMVDRFLRFLQSRTHIHLV  341 
AdFRO7.1  IQWKDIGVANLPGVIALIAGLFMWVTSLPGVRTWNFELFFYTHQLYIIFVVFLALHVGDFVFTMAAGGIFLFILDRFLRFCQSRRTVKVV  346 
AdFRO8.1  WKWQSTGRIYLAGAITLVTGLVIYVTSLPQIRRMKFEIFYYTHHLYTIFLVFFLFHGGDRHFYTVFGGLFLFSLDKLLRIIQSSPRTCMI  316 
AhFRO2.1  VKWEKIGISNVAGEISLVCGLILWIATIPGIRRRFFELFFYAHYLYIFFMIFFIFHVGISYASIMLPGFYIFMVDRFLRFLQSRTHIHLV  341 
AhFRO2.2  LEWKKTGISNVAGELTLLIGLLMWLTTFPRIRRKAFELFFYTHHLYILFIVLFIFHVGISYACIMLPGFYLFLVDRYLRFLQSRQRARLV  354 
AhFRO2.3  VKWEKIGISNVAGEISLVCGLILWIATIPGIRRKFFELFFYAHYLYIFFMLFFIFHVGISYASIMLPGFYIFMVDRFLRFLQSRTHVHLV  341 
AhFRO2.5  LEWKKTGISNVAGELTLLIGLLMWLTTFPRIRRKAFELFFYTHHLYILFIVLFIFHVGISYACIMLPGFYLFLVDRYLRFLQSRQQARLV  354 
AhFRO7.1  IQWKDIGVANLPGVIALIAGLFMWVTSLPGVRTWNFELFFYTHQLYIIFVVFLALHVGDFVFTMAAGGIFLFILDRFLRFCQSRRTVKVV  343 
AhFRO7.2  IQWKDIGVANLPGVIALIAGLFMWVTSLPGVRTWNFELFFYTHQLYIIFVVFLALHVGDFVFTMAAGGIFLFILDRFLRFCQSRRTVKVV  346 
AhFRO8.1  WKWQSTGRIYLAGAITLVTGLVIYVTSLPQIRRMKFEIFYYTHHLYTIFLVFFLFHGGDRHFYTVFGGLFLFSLDKLLRIIQSSPRTCMI  316 
AhFRO8.2  WKWQSTGRIYLAGAITLVTGLVIYVTSLPQIRRMKFEIFYYTHHLYTIFLVFFLFHGGDRHFYTVFGGLFLFSLDKLLRVIQSSPRTCMV  316 
AiFRO2.1  LEWKKTGISNVAGELTLLIGLLMWLTTFPRIRRKAFELFFYTHHLYILFIVLFIFHVGISYACIMLPGFYLFLVDRYLRFLQSRQQARLV  354 
AiFRO7.1  IQWKDIGVANLPGVIALIAGLFMWVTSLPGVRTWNFELFFYTHQLYIIFVVFLALHVGDFVFTMAAGGIFLFILDRFLRFCQSRRTVKVV  347 
AiFRO8.1  WKWQSTGRIYLAGAITLVTGLVIYVTSLPQIRRMKFEIFYYTHHLYTIFLVFFLFHGGDRHFYTVFGGLFLFSLDKLLRVIQSSPRTCMV  316 
                                                                                                          
                    TM8                       FAD_binding_8 
AtFRO2.1  AARILPSDTMELTFSKNSKLVYSPTSIMFVNIPSISKLQWHPFTITSSSKLEPEKLSIVIKKEGKWSTKLHQRLSSSD-----QIDRLAV  425 
AdFRO2.1  SARVLPCDTIELNFSKTHELSYTPTSVMFINIPSISKLQWHPFTITSSSKWEPEKLSVVIKSEGTWSKKLYQMLSTP------TIDHIDV  425 
AdFRO7.1  SSRCLPCGTVELVLSKPPNLRYNALSFIFLQIRELSWLQWHPFSVSSSPLDGKNHLAVLIKVLGKWTQNLRDRITDADEPKDLSVKTITA  436 
AdFRO8.1  SARTFPSKAVEIVLPKDPWLKYMATSVIFMKIPAISHLQWHSFSIISSSRAENQTMSVIIKSEGWWTNSLYDLIQAEIEKGADKRKGIPV  406 
AhFRO2.1  SARVLPCDTIELNFSKTHELSYTPTSVMFINIPSISKLQWHPFTITSSSKLEPEKLSVVIKSEGTWSKKLYQMLSTP------TIDHIDV  425 
AhFRO2.2  SARVLPCEAVELNFSKTHGLTYNPTSIVFINIPSISKLQWHPFTVTSNSNLEPEILSVVIKSEGAWSQKLYQMLSVPS-----AIDHLNV  439 
AhFRO2.3  SARVLPCDTIELNFSKTLELSYTPTSVMFINIRSISKLQWHPFTITSSSKLEPEKLSVVIKSEGTWSKKLYQMLSTP------TIDHIDV  425 
AhFRO2.5  SARVLPCEAVELNFSKTHGLTYNPTSIVFINIPSISKLQWHPFTVTSNSNLEPEILSVVIKSEGAWSQKLYQMLSVPS-----AIDHLNV  439 
AhFRO7.1  SSRCLPCGTVELVLSKPPNLRYNALSFIFLQIRELSWLQWHPFSVSSSPLDGKNHLAVLIKVLGKWTQNLRDRITDADEPKDLSVKTITA  433 
AhFRO7.2  SSRCLPCGTVELVLSKPPNLRYNALSFIFLQIRELSWLQWHPFSVSSSPLDGKNHLAVLIKVLGKWTENLRDRITDADEPKDLSVKTITA  436 
AhFRO8.1  SARTFPSKAVEIVLPKDPWLKYMATSVIFMKIPAISHLQWHSFSIISSSRAENQTMSVIIKSEGWWTNSLYDLIQAEIEKGADKRKGIPV  406 
AhFRO8.2  SARTFPSKAVEIILPKDPWLKYMPTSVIFMKIPAISHLQWHSFSIISSSRAENQTMSVIIKSEGWWTNSLYDLIQAEIEKGADKRKGIPV  406 
AiFRO2.1  SARVLPCEAVELNFSKTHGLTYNPTSIVFINIPSISKLQWHPFTVTSNSNLEPEILSVVIKSEGAWSQKLYQMLSVPS-----AIDHLNV  439 
AiFRO7.1  SSRCLPCGTVELVLSKPPNLRYNALSFIFLQIRELSWLQWHPFSVSSSPLDGKNHLAVLIKVLGKWTENLRDRITDADEPKDLSVKTITA  437 
AiFRO8.1  SARTFPSKAVEIILPKDPWLKYMPTSVIFMKIPAISHLQWHSFSIISSSRAENQTMSVIIKSEGWWTNSLYDLIQAEIEKGADKRKGIPV  406 



                                                                                                          
                                             NAD_binding_6 domains    
AtFRO2.1  SVEGPYGPASADFLRHEALVMVCGGSGITPFISVIRDLIATSQKET-CKIPKITLICAFKKSSEISMLDLVLPLSGLETELSSDINIKIE  514 
AdFRO2.1  SVEGPYGPASTNYLRHDSLVMVSGGSGITPFISIIRDLIYLSTTFK-YKTPKILLICAFKNTSSFSMLDLILPISGTPFEISN-LELQIE  513 
AdFRO7.1  SVEGPYGHEVPYHLMYENLILVAGGIGLSPFLAILTDVLHRVREGKPCRPRNILVVWAVKKSNELPLLSSID-MESICPSFSDKVNINVD  525 
AdFRO8.1  AIEGPYGPASLDFLKYDSLLLVAGGSGITPFLSILEELNSSSSKSR--YPSRIHLVYVIKKAQDFCLLHPIS-HLLVN-HSTENCHLNLK  492 
AhFRO2.1  SVEGPYGPASTNYLRHDSLVMVSGGSGITPFISIIRDLIYLSTTFK-YKTPKILLICAFKNTSSLSMLDLILPISGTPFEISN-LELQIE  513 
AhFRO2.2  HVEGPYGPVSTDYLRHETLVMISGGSGITPFVSIIRELIYLNITLR-YRTPKLTLICAFKNTSCLSMLDMILPSYGINGDISS-LQLQIE  527 
AhFRO2.3  SVEGPYGPASTNYLRHDSLVMVSGGSGITPFISIIRDLIYLSTTFK-YKTPKILLICAFKNTSSLSMLDLILPISGTPFEISN-LELQIE  513 
AhFRO2.5  HVEGPYGPVSTDYLRHETLVMISGGSGITPFVSIIRELIYLNITLR-YRTPKLTLICAFKNTSCLSMLDMILPCYGINGDISS-LQLQIE  527 
AhFRO7.1  SVEGPYGHEVPYHLMYENLILVAGGIGLSPFLAILSDVLHRVREGKPCRPRNILVVWAVKKSNELPLLSSID-MESICPSFSDKVNINVD  522 
AhFRO7.2  SVEGPYGHEVPYHLMYENLILVAGGIGLSPFLAILSDVLHRAREGKPCRPRNILVVWAVKKSNELPLLSSID-MESICPSFSDKVNINVD  525 
AhFRO8.1  AIEGPYGPASLDFLKYDSLLLVAGGSGITPFLSILEELNSSSSKSR--YPSRIHLVYVIKKAQDFCLLHPIS-HLLVN-HSTENCHLNLK  492 
AhFRO8.2  AIEGPYGPASLDFLKYDSLLLVAGGSGITPFLSILEELNSSSSKSR--YPSRIHLVYVIKKAQDFCLLHPIS-HLLVN-HSTENCHLNLK  492 
AiFRO2.1  HVEGPYEPVSTDYLRHETLVMISGGSGITPFVSIIRELIYLNITLR-YRTPKLTLICAFKNTSCLSMLDMILPCYGINGDISS-LQLQIE  527 
AiFRO7.1  SVEGPYGHEVPYHLMYENLILVAGGIGLSPFLAILSDVLHRAREGKPCRPRNILVVWAVKKSNELPLLSSID-MESICPSFSDKVNINVD  526 
AiFRO8.1  AIEGPYGPASLDFLKYDSLLLVAGGSGITPFLSILEELNSSSSKSR--YPSRIHLVYVIKKAQDFCLLHPIS-HLLVN-HSTENCHLNLK  492 
                                                                                                          
                                                                       TM9           
AtFRO2.1  AFITRDND-AGDEAKAGKIKTLWFKPSLSDQSISSILGPNSWLWLGAILASSFLIFMIIIGIITRYYIYPIDHNTNKIYSLTSKTIIYIL  603 
AdFRO2.1  AYITRDKE-FKSN-TLINLQTKWFKPNPNDAPIYAILGPNNWLWFGAIISSSFIIFLILIGIITRYYIFPKDHNTNGIFSYSLKALINML  601 
AdFRO7.1  IYVTRESDPPLEEGHVYKPIKSSMCPMSSDFGMSVLVGTGDNFWSGLYVISSTVGFVILLVLLYIFYINPYGVYK----WWYKGLLFVIC  611 
AdFRO8.1  LFVTQETQAGVGIKELLNEFSKVRTLELDTVCANYAVHGPESPSCLAAIVGMSSIIFLFFLICFNHVIIPSGKHS----NSSK--QKTPS  576 
AhFRO2.1  AYITRDKE-FKSN-TLINLQTKWFKPNPNDAPIYAILGPNNWLWFGAIISSSFIIFLILIGIITRYYIFPKDHNTNGIFSYSLKALINML  601 
AhFRO2.2  AYITREED-LKQNNSPIPLQSIWFKPNQKDSPISTILGPNSWVWLGAIISSSFIIFIILIGMINHYYIFPVDHNTNKIFSYPLKSSINML  616 
AhFRO2.3  AYITRDKE-FKSN-TLINLQTKWFKPNPNDAPIYAILGPNNWLWFGAIISSSFIIFLILIGIITRYYIFPKDHNTNGIFSYSLKALINML  601 
AhFRO2.5  AYITREED-HKQNNNSIPLQSIWFKPNQKDSPISTILGPNSWVWVGAIISSSFIIFIILIGMINHYYIFPVDHNTNKIFSYPLKSSINML  616 
AhFRO7.1  IYVTRESDPPLEEGHVYKPIKSSMCPMSSDFGMSVLVGTGDNFWSGLYVISSTVGFVILLVLLYIFYINPYGVYK----WWYKGLLFVIC  608 
AhFRO7.2  IYVTRESDPPLEEGHVYKPIKSSMCPMPSDFGMSVLVGTGDNFWSGLYVISSTVGFVILLVLLYIFYINPYGVYK----WWYKGLLFVIC  611 
AhFRO8.1  LFVTQETQAGVGIKELLNEFSKVRTLELDTVCANYAVHGPESPCCLAAIVGMSSIIFLFFLICFNHVIIPSGKHS----NSSK--QKTPS  576 
AhFRO8.2  LFVTQETQAGVGIKELLNEFSKVRTLQLDTVCANYAVHGPESPSCMAAIVGMSSIIFLIFLICFNHVIIPSGKHS----NSSK--QKAPS  576 
AiFRO2.1  AYITREED-HKQNNNSIPLQSIWFKPNQKDSPISTILGPNSWVWVGAIISSSFIIFIILIGMINHYYIFPVDHNTNKIFSYPLKSSINML  616 
AiFRO7.1  IYVTRESDPPLEEGHVYKPIKSSMCPMPSDFGMSVLVGTGDNFWSGLYVISSTVGFVILLVLLYIFYINPYGVYK----WWYKGLLFVIC  612 
AiFRO8.1  LFVTQETQAGVGIKELLNEFSKVRTLQLDTVCANYAVHGPESPSCMAAIVGMSSIIFLIFLICFNHVIIPSGKHS----NSSK--QKAPS  576 
                                                                                                          
                  TM10 
AtFRO2.1  VISVSIMATCSAAMLWNKKKYGKVESKQVQNVDRPSPTSSPTSSWGYNS-----LREIESTPQESLVQRTNLHFGERPNLKKLL----LD  684 
AdFRO2.1  VMCVSIAIVASVGVLWNKKLSAKKGNNQVQHLEGLSPTVSPSSVVYYNN-GGNHNVELESLPSQLIAQATNVHYGERPDLRKIL----FE  686 
AdFRO7.1  MVASVVIFGGFVVALWHFCEQRSSVKEKSNDSVKGDHKIEQNGFMAHKS---------SIQDS-SVAKSIVTRYGSRPNFKEIFEGMSEN  691 
AdFRO8.1  WMVDLLLIAAFVLALA--CNGLVAILLRWRRLKKGIQPISEKDMKPLDL---------SSAEIRNALEEHEVHFGGRPNFEDIFGMFQEE  655 
AhFRO2.1  VMCVSIAIVASVAVLWNKKLSAKKGNNQVQHLEGLSPTMSPSSVVYYNN-GGNHNVELESLPSQLIAQATNVHYGERPDLRKIL----FE  686 
AhFRO2.2  VICVSIAMGASIAVLWNKKQNAKEAK-KVQNMEGSSPSVGSTNFKVCDI-----ERELESLPNQILANATNVHYAGRPDLRRLL----LE  696 
AhFRO2.3  VMCVSIAIVASVGVLWNKKLSAKKGNNQVQHLEGLSPTVSPSSVVYYNNNGGNHNVELESLPSQLIAQATNVHYGERPDLRKIL----FE  687 
AhFRO2.5  VICVSIAMGASAAVLWNKKQNVKEAK-KVQNMEGSSPSV---------------ERELESLPNQILANATNVHYGGRPDLRRLL----LE  686 
AhFRO7.1  MVASVVIFGGFVVALWHFCEQRSSVKEKSNDSVKGDHKIEQNGFMAHKS---------SIQDS-SVAKSIVTRYGSRPNFKEIFEGMSEN  688 
AhFRO7.2  MVASVVIFGGFVVALWHFCEQRSSVKEKSNDSVKGDHKIEQNGFMAHKS---------SIQDS-SVAKSIVTRYGSRPNFKEIFESMSEN  691 
AhFRO8.1  WMVDLLLIAAFVLALA--CNGLVAVLLRWRRLKKGIQPISEKDMKPLDL---------SSAEIRNALEEHEVHFGGRPNFEDIFGMFQEE  655 
AhFRO8.2  WIVDLLLIAAFVLALA--CNGLVAILLRWRRLKKGIQPISEKDMKPLDL---------SSAEIRNALEEHEVHFGGRPNFEDIFGMFQEE  655 
AiFRO2.1  VICVSIAMGASAAVLWNKKQNVKEAK-KVQNMEGSSPSV---------------ERELESLPNQILANATNVHYGGRPDLRRLL----LE  686 
AiFRO7.1  MVASVVIFGGFVVALWHFCEQRSSVKEKSNDSVKGDHKIEQNGFMAHKS---------SIQDS-SVAKSIVTRYGSRPNFKEIFESMSEN  692 
AiFRO8.1  WIVDLLLIAAFVLALA--CNGLVAILLRWRRLKKGIQPISEKDMKPLDL---------SSAEIRNALEEHEVHFGGRPNFEDIFGMFQEE  655 
                                                                     
                         
AtFRO2.1  VEGSSVGVLVCGPKKMRQKVAEICSSGL-----------AENLHFESISFSW-  725 
AdFRO2.1  IKGSSVGVFASGPKKMRQEVAAICSTGL-----------TENLHFESISFSW*  727 
AdFRO7.1  WGHVDVGVLVCGPPTLQESVANEIRAHS-----MIRQRHYPIFHFHSHSFDL*  738 
AdFRO8.1  TCGSNIGVLVCGPETLKESVAAACRKQSNCFKFGGGKRTEPCFTFHSLNFTL*  707 
AhFRO2.1  IKGSSVGVFASGPKKMRQEVAAICSTGL-----------TENLHFESISFSW*  727 
AhFRO2.2  LKGSNAGVLVSGPKEMRQEVASVCSSNL-----------AENLHFESFSFNW*  737 
AhFRO2.3  IKGSSVGVFASGPKKMRQEVAAICSTGL-----------TENLHFESISFSW*  728 
AhFRO2.5  LKGSNAGVLVSGPKEMRQEVAAVCSSNL-----------AENLHFESFSFNW*  727 
AhFRO7.1  WGHVDVGVLVCGPPTLQESVANEIRAHS-----MIRQRHYPIFHFHSHSFDL*  735 
AhFRO7.2  WGHVDVGVLVCGPPTLQESVANEIRAHS-----MIRQRHYPIFHFHSHSFDL*  738 
AhFRO8.1  TCGSNIGVLVCGPETLKESVAAACRKQSNCFKFGGGKRTEPCFTFHSLNFTL*  707 
AhFRO8.2  TCGSNIGVLVCGPESMKESVAAACRKESNCFKFGGGKRTEPCFAFHSLNFTL*  707 
AiFRO2.1  LKGSNAGVLVSGPKEMRQEVAAVCSSNL-----------AENLHFESFSFNW*  727 
AiFRO7.1  WGHVDVGVLVCGPPTLQESVANEIRAHS-----MIRQRHYPIFHFHSHSFDL*  739 
AiFRO8.1  TCGSNIGVLVCGPESMKESVAAACRKESNCFKFGGGKRTEPCFAFHSLNFTL*  707 

 

Figure S2. Complete multiple sequence alignment of the FRO proteins from peanut, A. duranensis, and A. ipaensis with AtFRO2 
as a reference. The three short sequence proteins (AhFRO2.4, AdFRO2.2 and AdFRO2.3) were not included. Putative 
transmembrane (TM) segments are numbered consecutively and marked in red box. Identical residues are highlighted in black 
and homologous residues in gray, while the typical conserved domains are highlighted in yellow color. 

 


