1 20 86

BphP1-FP (1) MVAGHASGSPAFGTASHSNCEHEEIHLAGSIQPHGALLVVSEHDHRVIQASANAAEFLNLGS-VL--—--—=—-- VLGVPLAEI-DGDLLIKILPHLD-PT
RpBphP1l (1) MVAGHASGSPAFGTADLSNCEREEIHLAGSIQPHGALLVVSEPDHRIIQASANAAEFLNLGS-VL--—==—==- VLGVPLAEI-DGDLLIKILPHLD-PT
iRFP682 (1) ————- MAEGSVARQPDLLTCDDEPIHIPGAIQPHGLLLALAADMTIVAGSDNLPELTGLAIG-AL-------—-— IGRSAADVFDSETHNRLTIALAEPG
RpBphP2 (1) MTEGSVARQPDLSTCDDEPIHIPGAIQPHGLLLALAADMTIVAGSDNLPELTGLAIG-AL IGRSAADVFDSETHNRLTIALAEPG
iRFP670 (1) MARKVDLTSCDREPIHIPGSIQPCGCLLACDAQAVRITRITENAGAFFGRET-PR-— —-VGELLADYF-GETEAHALRNALAQS
RpBphP6 (1) MPRKVDLTSCDREPIHIPGSIQPCGCLLACDAQAVRITRISENAGAFFGRET-PR: VGELLADYF-GETEAHALRNALAQS

DrBphP (5) PLPFFPPLYLGGPEITTENCEREPIHIPGSIQPHGALLTADGHSGEVLQMSLNAATFLGQEP-TV----———=—- LRGQTLAALLPEQWPALQAALPPGC
AtPhyA (50) RVTGPVVENQPPRSDKVTTTYLHHIQKGKLIQPFGCLLALDEKTFKVIAYSENASELLTMASHAVPSVGEHPVLGIGTDIRSLFTAPSASALQKALGFGD
AtPhyB (84) SQSLKTTTYGSSVPEQQITAYLSRIQRGGYIQPFGCMIAVDESSFRIIGYSENAREMLGIMPQSVPTLEKPEILAMGTDVRSLFTSSSSILLERAFVARE
Sy Cphl LGRTLGEVFDSFQIDPIQSRLTAGQ
Cl CphA LOKKLEDLLDPFQIERIKAGILEGN
N-terminal extension of PAS domain PAS domain
87 173

BphP1-FP (87) --AEGMPVAVRCRIGNPSTEYCGLMHRPPEGGLIIELERAGPSI------- DLSGTLAPALERIRTAGSLRALCDDTVLLFQQ----CTGYDRVMVYRFD
RpBphP1 (87) --AEGMPVAVRCRIGNPSTEYDGLMHRPPEGGLIIELERAGPPI--—---- DLSGTLAPALERIRTAGSLRALCDDTALLFQQ----CTGYDRVMVYRFD
iRFP682 (85) AAVG-APITVGFTMRKDAG-FIGSWHRHD-QLIFLELEPPQRDV- --AEPQAFFRRTNSAIRRLOQAAETLESACAAAAQEVRKITGFDRVMIYRFA
RpBphP2 (85) AAVG-APIAVGFTMRKDAG-FVGSWHRHD-QLVFLELEPPQRDV-—-———— AEPQAFFRRTNSAIRRLQAAETLESACAAAAQEVREITGFDRVMIYRFA
iRFP670 (79) SDPKRPALIFGWRDGLTGRTFDISLHRHD-GTSIIEFEPAAAEQ---—-—-- ADNP--LRLTRQITIARTKELKSLEEMAARVPRYLQAMLGYHRVMLYRFA
RpBphP6 (79) SDPKRPALIFGWRDGLTGRTFDISLHRHD-GTSIVEFEPAAADQ----—-- ADNP--LRLTRQITARTKELKSLEEMAARVPRYLQAMLGYHRVMMYRFA
DrBphP (94) PDALQYRATLDWPAAGH---LSLTVHRVGE-LLILEFEPTEAWD-------— STGPHALRNAMFALESAPNLRALAEVATQT---VRELTGFDRVMLYKFA

AtPhyA (151) VSLLNPILVHCRTSAKP---FYAIIHRVT-GSIIIDFEPVKPYEVPMTAAGALQSYKLAAKAITRLQOSLPSGSMERLCDTMVQEVFELTGYDRVMAYKFH
AtPhyB (185) ITLLNPVWIHSKNTGKP---FYAILHRID-VGVVIDLEPARTEDPALSIAGAVQSQKLAVRAISQLOALPGGDIKLLCDTVVESVRDLTGYDRVMVYKFH

Sy Cphl (86) ISSLNPSKLWARVMGDDFVIFDGVFHRNSDGLLVCELEPAYTSDNLPFLGFYHMANAALNR-LRQQAN---LRDFYDVIVE--EVRRMTGFDRVMLYRFD
Cl Cpha (86) LDYINPTKIWVRKKGDEYVVFDAVFHRNPEGLLILELEPAISQENIPFLSFYHLARASINQ-LEKTTN---LRDFCQIIVQ--EVRKVTGFDRVMLYKFD
PAS domain GAF domain
174 253 273

BphP1-FP (174) EQGHGLVFSECHVPGLESYFGNRYPSSTVPQMARQLYVRQRVRVLVDVTYQPVPLEPRLSPLTGRDLDMSGCFLRSMSPCHLQYLKDMGVRATLAVSLVV
RpBphPl (174) EQGHGEVFSERHVPGLESYFGNRYPSSDIPQMARRLYERQRVRVLVDVSYQPVPLEPRLSPLTGRDLDMSGCFLRSMSPIHLQYLKNMGVRATLVVSLVV
iRFP682 (175) SDFSGVVIAEDRCAEVESKLGLHYPASAVPAQARRLYTINPVRIIPDINYRPVPVTPDLNPVTGRPIDLSFAILRSVSPCHLEFMRNIGMHGTMSISILR
RpBphP2 (175) SDFSGEVIAEDRCAEVESYLGLHFPASDIPAQARRLYTINPVRIIPDINYRPVPVTPDLNPVTGRPIDLSFAILRSVSPVHLEYMRNIGMHGTMSISILR
iRFP670 (169) DDGSGMVIGEAKRSDLESFLGQHFPASLVPQQARLLYLKNAIRVVSDSRGISSRIVPEH-DASGAALDLSFAHLRSISPCHLEFLRNMGVSASMSLSIII
RpBphP6 (169) DDGSGKVIGEAKRSDLESFLGQHFPASDIPQQARLLYLKNAIRVISDSRGISSRIVPER-DASGAALDLSFAHLRSVSPIHLEYLRNMGVSASMSLSIII

DrBphP (180) PDATGEVIAEARREGLHAFLGHRFPASDIPAQARALYTRHLLRLTADTRAAAVPLDPVLNPQTNAPTPLGGAVLRATSPMHMQYLRNMGVGSSLSVSVVV
AtPhyA (247) EDDHGEVVSEVTKPGLEPYLGLHYPATDIPQAARFLFMKNKVRMIVDCNAKHARVLQDE--KLSFDLTLCGSTLRAPHSCHLQYMANMDSIASLVMAVVV
AtPhyB (281) EDEHGEVVAESKRDDLEPYIGLHYPATDIPQASRFLFKONRVRMIVDCNATPVLVVQDD--RLTQSMCLVGSTLRAPHGCHSQYMANMGSIASLAMAVII
Sy Cphl (180) ENNHGDVIAEDKRDDMEPYLGLHYPESDIPQPARRLFIHNPIRVIPDVYGVAVPLTPAVNPSTNRAVDLTESILRSAYHCHLTYLKNMGVGASLTISLIK
Cl CphA (180) DDGHGSVIAEEKLDSMEPYLGLHYPESDIPKPARKLFASNFIRLIPDAHAEPVQILPINHPQSQQPIDLTNSILRTAANCHLEYLHNMGVGASLTISLIK

GAF domain
315
BphP1-FP (274) GG------—-—-—=—=————— KLWGLVVCHHYLPRFIRFELRAICKRLAERIATRITALES--
RpBphP1 (274) GG----==—=====————— KLWGLVACHHYLPRFIHFELRAICELLAEAIATRITALES--
iRFP682 (275) GE--—======————————m RLWGLIVCHHRTPYYVDLDGRQACELVAQVLAWQIGVMEE - -

RpBphP2 (275) --RLWGLIACHHRKPNYVDLDGRQACELVAQVLAWQIGVMEE--
iRFP670 (268) --TLWGLIICHHYEPRAVPMAQRVAAEMFADFLSLHFTAAHHQR
RpBphP6 (268) --TLWGLIACHHYEPRAVPMAQRVAAEMFADFFSLHFTAAHHQR
DrBphP (280) GG--------—==——=————= QLWGLIACHHQTPYVLPPDLRTTLESLGRLLSLQVQVKEA
AtPhyA (345) NEEDGEGDAPDATTQPQKRKRLWGLVVCHNTTPRFVPFPLRYACEFLAQVFAIHVNKEVE--
AtPhyB (379) NGNEDDGS---NVASGRSSMRLWGLVVCHHTSSRCIPFPLRYACEFLMQAFGLQLNMELQ--
Sy Cphl (280) DG --HLWGLIACHHQTPKVIPFELRKACEFFGRVVFSNISAQED--
Cl CphA (280) DG KLWGLIACHHQTPKYVSYEFRKACEFLGRVIFTEISTREE--

GAF domain

Supplemental Data File, related to Figure 1. Sequence alignment of the blue-shifted NIR FPs, their BphP templates and
representative bacterial, plant and cyanobacterial phytochromes in the regions of the PAS and GAF domains containing bilin binding
Cys residues (in red). BphPs (Rhodopseudomonas palustris RpBphP1, RpBphP2 and RpBphP6 and Deinococcus radiodurans
DrBphP) covalently bind BV via Cys in the PAS domain, whereas plant phytochromes (4Arabidopsis thaliana AtPhyA and AfPhyB)
and cyanobacterial phytochromes (Synechocystis Cphl and Calothrix CphA) covalently bind P®B and PCB via Cys in the GAF
domain. BphP1-FP differs from the PAS-GAF domains of RpBphP1 by the twenty-four amino acid residues in total (marked in blue).



