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Figure S1: Sequence alignment of selected phytochromes 
 
CLUSTAL 2.0.10 multiple sequence alignment 
 
PstBphP1: Phytochrome1 of PSPTO DC3000 (locus_tag is PSPTO_1902) 
PstBphP2: Phytochrome2 of PSPTO DC3000 (locus_tag is PSPTO_2652) 
DrBphP: Phytochrome of Deinococcus radiodurans 
PaBphP: Phytochrome of Pseudomonas aeroginosa 
SyCph1: Phytochrome of Synechocystis  

AtPhyA: Phytochrome of Arabidopsis thaliana  
 
 
1.PstBphP1      ----------------------------------------MSQLDKDAFEVLLANCADEP 20 

2.PstBphP2      -----------------------------------MIEHTLDANPDAALEAALAECAREP 25 

3.DrBphP        --------------------------------MSRDPLPFFPPLYLGGPEITTENCEREP 28 

4.PaBphP        --------------------------------------------MTSITPVTLANCEDEP 16 

5.SyCph1        -----------------------------------------MATTVQLSDQSLRQLETLA 19 

6.AtPhyA        MSGSRPTQSSEGSRRSRHSARIIAQTTVDAKLHADFEESGSSFDYSTSVRVTGPVVENQP 60 

                                                                           . 

 

1.PstBphP1      -------------IQFPGAIQPHGLLFTLKEPELTILQVSANVQSVLGKVPDQL------ 61 

2.PstBphP2      -------------IRIPGAIQPHGVLLSVAGDPLCIEQVSANCAKSLGLESAEL------ 66 

3.DrBphP        -------------IHIPGSIQPHGALLTADGHSGEVLQMSLNAATFLGQEPTVL------ 69 

4.PaBphP        -------------IHVPGAIQPHGALVTLR-ADGMVLAASENIQALLGFVASPG------ 56 

5.SyCph1        -------------IHTAHLIQPHGLVVVLQEPDLTISQISANCTGILGRSPEDL------ 60 

6.AtPhyA        PRSDKVTTTYLHHIQKGKLIQPFGCLLALDEKTFKVIAYSENASELLTMASHAVPSVGEH 120 

                             *:    ***.* :.        :   * *    *   .          

 

1.PstBphP1      ----AGQTLDCVLGAGWAEVIRSTSANDSLVDVPRLLMSVEGV-----EFEALLHRSQEA 112 

2.PstBphP2      ----LGQPLSILLSAAHSMLINQAYSQPAMPNSDPIRLTVRAV-----DYNASLSRAGDV 117 

3.DrBphP        ----RGQTLAALLPEQWPALQAALPPGCPDALQYRATLDWPAAG----HLSLTVHRVGEL 121 

4.PaBphP        ----SYLTQEQVGPEVLRMLEEGLTGNGPWSN--SVETRIGEH-----LFDVIGHSYKEV 105 

5.SyCph1        ----LGRTLGEVFDSFQIDPIQSRLTAGQISSLNPSKLWARVMGDDFVIFDGVFHRNSDG 116 

6.AtPhyA        PVLGIGTDIRSLFTAPSASALQKALGFGDVSLLNPILVHCRTSAK---PFYAIIHRVTGS 177 

                           :                                                 

 

1.PstBphP1      LVLELEIQDKAAQAISYS---ERTGNMGRMLRQLHAAAD--LQTLYEVSVREIQRMTGYD 167 

2.PstBphP2      LIIELEPFVEAAHEQSR--------IITRVLRNLQAATT--LETLFDIGVHEIQALTGYD 167 

3.DrBphP        LILEFEPTEAWDSTGPH--------ALRNAMFALESAPN--LRALAEVATQTVRELTGFD 171 

4.PaBphP        FYLEFEIRTADTLSITS-----FTLNAQRIIAQVQLHND--TASLLSNVTDELRRMTGYD 158 

5.SyCph1        LLVCELEPAYTSDNLPFL---GFYHMANAALNRLRQQAN--LRDFYDVIVEEVRRMTGFD 171 

6.AtPhyA        IIIDFEPVKPYEVPMTAAGALQSYKLAAKAITRLQSLPSGSMERLCDTMVQEVFELTGYD 237 

                : :            .              :  :.         : .  .  :  :**:* 

 

1.PstBphP1      RVLIYRFEEEGHGQVIAEASAPAMELFNGLFFPASDIPEQARELYRRNWLRIIPDANYTP 227 

2.PstBphP2      RVMIYRFEPEGHGKVVAQALTGPLPSYSGLNFPGSDIPAQARELYRLNWIRLIPDATYVP 227 

3.DrBphP        RVMLYKFAPDATGEVIAEARREGLHAFLGHRFPASDIPAQARALYTRHLLRLTADTRAAA 231 

4.PaBphP        RVMAYRFRHDDSGEVVAESRREDLESYLGQRYPASDIPAQARRLYIQNPIRLIADVAYTP 218 

5.SyCph1        RVMLYRFDENNHGDVIAEDKRDDMEPYLGLHYPESDIPQPARRLFIHNPIRVIPDVYGVA 231 

6.AtPhyA        RVMAYKFHEDDHGEVVSEVTKPGLEPYLGLHYPATDIPQAARFLFMKNKVRMIVDCNAKH 297 

                **: *:*  :  *.*:::     :  : *  :* :***  ** *:  : :*:  *      

 

1.PstBphP1      VPLVPQLRPDTQQQLDLSFSTLRSVSPIHCQYMKNMGVLSSMSVSLIQGGK--------- 278 

2.PstBphP2      VALIPTLRPATGQPLDLSLSTLRSVSPVHCEYLKNMGVRSSMSISLLDGGE--------- 278 

3.DrBphP        VPLDPVLNPQTNAPTPLGGAVLRATSPMHMQYLRNMGVGSSLSVSVVVGGQ--------- 282 

4.PaBphP        MRVFPALNPETNESFDLSYSVLRSVSPIHCEYLTNMGVRASMSISIVVGGK--------- 269 

5.SyCph1        VPLTPAVNPSTNRAVDLTESILRSAYHCHLTYLKNMGVGASLTISLIKDGH--------- 282 

6.AtPhyA        ARVLQDE--KLSFDLTLCGSTLRAPHSCHLQYMANMDSIASLVMAVVVNEEDGEGDAPDA 355 

                  :             *  : **:    *  *: **.  :*: :::: . .          

 

1.PstBphP1      ---------LWGLISCGHRTPLYVSHELRSACQAIGQVLSLQISAMEALEVSRQRETKIQ 329 

2.PstBphP2      ---------LWGLITCSHPEPLLVSRELRDACAMIGQLLSVKISAIVATHIQREREEKVV 329 

3.DrBphP        ---------LWGLIACHHQTPYVLPPDLRTTLEYLGRLLSLQVQVKEAADVAAFRQSLRE 333 

4.PaBphP        ---------LWGLFSCHHMSPKLIPYPVRMSFQIFSQVCSAIVERLEQGRIAELLRVSTE 320 

5.SyCph1        ---------LWGLIACHHQTPKVIPFELRKACEFFGRVVFSNISAQEDTETFDYRVQLAE 333 

6.AtPhyA        TTQPQKRKRLWGLVVCHNTTPRFVPFPLRYACEFLAQVFAIHVNKEVELDNQMVEKNILR 415 

                         ****. * :  *  :.  :* :   :.::    :.                 
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1.PstBphP1      TLQQLHQMMATSDTDVFDGLAQQPQLLMDLVGATGVAIIEDRQTHCYGNCPEPSDIRALH 389 

2.PstBphP2      LLGQLADAMNRADHEILHGLVSRPQLLQALTQADGAAVLIDDQVHLFGQCPTSEEVRALY 389 

3.DrBphP        HHARVALAAAHSL-SPHDTLSDPALDLLGLMRAGGLILRFEGRWQTLGEVPPAPAVDALL 392 

4.PaBphP        RRLALARRARDAD-DLFGALAHPDDGIAALIPCDGALVMLGGRTLSIRGDFERQAGNVLQ 379 

5.SyCph1        HEAVLLDKMTTAA-DFVEGLTNHPDRLLGLTGSQGAAICFGEKLILVGETPDEKAVQYLL 392 

6.AtPhyA        TQTLLCDMLMRDA---PLGIVSQSPNIMDLVKCDGAALLYKDKIWKLGTTPSEFHLQEIA 472 

                    :              :      :  *  . *  :    :               :  

 

1.PstBphP1      TWMMAGGEP---------------VYASHHLSSVYPPGEAYQTLASGVLAMSLPKPVDNG 434 

2.PstBphP2      QWIRDTGLTRQRSKERATGLQGLGVFHTDSMQRERPESAAYRETASGVIAFTLPKPVDNA 449 

3.DrBphP        AWLETQPGA---------------LVQTDALGQLWPAGADLAPSAAGLLAISVGEGWSEC 437 

4.PaBphP        RLQRDPERD---------------IYHTDNWPQP-SEDSPDGGDCCGVLAIRFHRQESGW 423 

5.SyCph1        QWLENREVQD--------------VFFTSSLSQIYPDAVNFKSVASGLLAIPIAR--HNF 436 

6.AtPhyA        SWLCEYHMDSTG------------LSTDSLHDAGFPRALSLGDSVCGMAAVRISS--KDM 518 

                                        :          .         .*: *. .        

 

1.PstBphP1      VIWFRPEVKQSVQWSGDPNKPLNLDASDNTLR-LQPRTSFEIWKVEMTGIATKWSHGDVF 493 

2.PstBphP2      VMWFRSQLASTMNWSGNPAHHVSTRAAGSASHGLRPRQSFDVWKQEVTGIARPWSRADLY 509 

3.DrBphP        LVWLRPELRLEVAWGG--------ATPDQAKDDLGPRHSFDTYLEEKRGYAEPWHPGEIE 489 

4.PaBphP        IFWFRHEEVHRIRWGGKPEKLLTIGPSG---PRLTPRGSFEAWEEVVRGHSTPWSETDLA 480 

5.SyCph1        LLWFRPEVLQTVNWGGDPNHAYEATQEDGK-IELHPRQSFDLWKEIVRLQSLPWQSVEIQ 495 

6.AtPhyA        IFWFRSHTAGEVRWGGAKHD----PDDRDDARRMHPRSSFKAFLEVVKTRSLPWKDYEMD 574 

                :.*:* .    : *.*                 : ** **. :       :  *   ::  

 

1.PstBphP1      AANDLRRSALENDLARQVSKEQQAVRAR------DELVAVVSHDLRNPMTVISMLCGMMQ 547 

2.PstBphP2      GAEDIRRSALESDLERQVQREQEAVRLR------DELVAVVSHDLRNPMSIIIMQCGMMQ 563 

3.DrBphP        EAQDLRDTLTGALGERLSVIRDLNRALTQSNAEWRQYGFVISHHMQEPVRLISQFAELLT 549 

4.PaBphP        IAEKLRLDLMELCLN----HAAEVDRMR------QRLIAVLGHDLRNPLQSISMAAALLS 530 

5.SyCph1        SALALKKAIVNLILRQAEELAQLARNLERSNADLKKFAYIASHDLQEPLNQVSNYVQLLE 555 

6.AtPhyA        AIHSLQLILRNAFKDSETTDVNTKVIYSKLN--DLKIDGIQELEAVTSEMVRLIETATVP 632 

                    ::                             .   :   .   .          :  

 

1.PstBphP1      KS-FSSDGPHTSRRISTAIDTMQQAASRMNVLLEDLLDTSKIEAGR-YTITPQPLEVSQI 605 

2.PstBphP2      RW-AVDDTNFENRNIRRALGTIEKATTRMNSLLEDLLDTAQIEAGR-YQLSRLALSVTSL 621 

3.DrBphP        RQPRAQDGSPDSPQTERITGFLLRETSRLRSLTQDLHTYTALLSAP--PPVRRPTPLGRV 607 

4.PaBphP        SS-DTRTTELR--------QHISASSSRMERLVSQILDMSRLQSGIGLTVNPVDTDVSQL 581 

5.SyCph1        MR-YSEALDEDAKD---FIDFAVTGVSLMQTLIDDILTYAKVDTQY---AQLTFTDVQEV 608 

6.AtPhyA        ILAVDSDGLVNGWNTKIAELTGLSVDEAIGKHFLTLVEDSSVEIVKRMLENALEGTEEQN 692 

                                            :      :   : :                   

 

1.PstBphP1      FEEAYTLLAPLAMDKSIEISFNAEPDIKVNADPERLFQVLSNLIGNAIKFTP-------- 657 

2.PstBphP2      LEEACSLLVMLTTEKNIELNCTSAQGLVIDADPERIFQVLSNLVGNAIKFTP-------- 673 

3.DrBphP        VDDVLQDLEPRIADTGASIEVAPELP-VIAADAGLLRDLLLHLIGNALTFGG-------- 658 

4.PaBphP        VRQIVCETDVAYPGLVIEIAIDPQVRAVVDPD--RYAQVAANLLSNARHHGL-------- 631 

5.SyCph1        VDKALANLKQRIEESGAEIEVGSMP--AVMADQIQLMQVFQNLIANGIKFAGD------- 659 

6.AtPhyA        VQFEIKTHLSRADAGPISLVVNACASRDLHENVVGVCFVAHDLTGQKTVMDKFTRIEGDY 752 

                .                .:   .     :  :      :  .* .:               

 

1.PstBphP1      ---------------KLGRIGVAAMSNGDEVVFTVRDSGEGIPPEQLPHIFERYWTVKEG 702 

2.PstBphP2      ---------------KGGRINIDAVADGDDVLFRVSDDGIGIPAQHLPYIFQRYWSVKEG 718 

3.DrBphP        ---------------PEPRIAVRTERQGAGWSIAVSDQGAGIAPEYQERIFLLFQRLGSL 703 

4.PaBphP        ---------------PGRPVLVTLTRQGDEVCLSVLNETSGLSEAQLANLFEPFKRESAD 676 

5.SyCph1        ---------------KSPKIKIWGDRQEDAWVFAVQDNGIGIDPQFFERIFVIFQRLHTR 704 

6.AtPhyA        KAIIQNPNPLIPPIFGTDEFGWCTEWNPAMSKLTGLKREEVIDKMLLGEVFGTQKSCCRL 812 

                                   .      :     :   .    :       :*          

 

1.PstBphP1      NPT---GTGLGLYISQGIIKAHGGELAAQSQVGHGSEFRFTVPIAH-------------- 745 

2.PstBphP2      NPR---GNGLGLYICQGIITAHGGRLWADSSLDSGSVFSFTLPMHQGQDTIGESTFLKQS 775 

3.DrBphP        DEAL--GNGLGLPLCRKIAELHGGTLTVESAPGEGSTFRCWLPDAGPLPGAADA------ 755 

4.PaBphP        NQRNRNGLGIGLYISQAIAQAHQGRIDVDCRDD-VITFCLRLPVRQAETGSSS------- 728 

5.SyCph1        DEYK--GTGMGLAICKKIIEGHQGQIWLESNPGEGSTFYFSIPIGN-------------- 748 

6.AtPhyA        KNQE-AFVNLGIVLNNAVTSQDPEKVSFAFFTRGGKYVECLLCVSKKLDREGVVTGVFCF 871 

                .       .:*: : . :   .   :           .   :                   

 

1.PstBphP1      ------------------------------------------------------------ 

2.PstBphP2      GTTHRLAQSISSKLERQQLEDRLTRAGLLNELNHRVKNTLATVQAIASLTVNSSTS---- 831 

3.DrBphP        ------------------------------------------------------------ 

4.PaBphP        ------------------------------------------------------------ 

5.SyCph1        ------------------------------------------------------------ 
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6.AtPhyA        LQLASHELQQALHVQRLAERTAVKRLKALAYIKRQIRNPLSGIMFTRKMIEGTELGPEQR 931 

                                                                             

 

1.PstBphP1      ------------------------------------------------------------ 

2.PstBphP2      -----------------LDSFRKSFDARLFALSQARAEWMSTELADLLAQLQDVNGGQHR 874 

3.DrBphP        ------------------------------------------------------------ 

4.PaBphP        ------------------------------------------------------------ 

5.SyCph1        ------------------------------------------------------------ 

6.AtPhyA        RILQTSALCQKQLSKILDDSDLESIIEGCLDLEMKEFTLNEVLTASTSQVMMKSNGKSVR 991 

                                                                             

 

1.PstBphP1      ------------------------------------------------------------ 

2.PstBphP2      ITFTGDPVRLEPRISLTLSMVLHKLMANALQHGALSSPAGQVTVASTLNSHHNPPTLSID 934 

3.DrBphP        ------------------------------------------------------------ 

4.PaBphP        ------------------------------------------------------------ 

5.SyCph1        ------------------------------------------------------------ 

6.AtPhyA        ITNETGEEVMSDTLYGDSIRLQQVLADFMLMAVNFTPSGGQLTVSASLRKDQLGRSVHLA 1051 

                                                                             

 

1.PstBphP1      ------------------------------------------------------------ 

2.PstBphP2      WLETEGPPVVASNVKGFGLRLIRRSIERELKGKVDIKFASTGVSWSMLIPWPEKPESSL- 993 

3.DrBphP        ------------------------------------------------------------ 

4.PaBphP        ------------------------------------------------------------ 

5.SyCph1        ------------------------------------------------------------ 

6.AtPhyA        NLEIRLTHTGAGIPEFLLNQMFGTEEDVSEEGLSLMVSRKLVKLMNGDVQYLRQAGKSSF 1111 

                                                                             

 

1.PstBphP1      ----------- 

2.PstBphP2      ----------- 

3.DrBphP        ----------- 

4.PaBphP        ----------- 

5.SyCph1        ----------- 

6.AtPhyA        IITAELAAANK 1122 
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Figure S2: (Top) MALDI-TOF detected peptide pattern of Pstbph1, obtained from 

trypsin digestion; (bottom): coverage of the protein sequence with identified peptides 

shown in yellow. The first amino acid following a trypsin cleavage is indicated in bold 

and in red. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

MSQLDKDAFE VLLANCADEP IQFPGAIQPH GLLFTLKEPE LTILQVSANV QSVLGKVPDQ  

LAGQTLDCVL GAGWAEVIRS TSANDSLVDV PRLLMSVEGV EFEALLHRSQ EALVLELEIQ  

DKAAQAISYS ERTGNMGRML RQLHAAADLQ TLYEVSVREI QRMTGYDRVL IYRFEEEGHG  

QVIAEASAPA MELFNGLFFP ASDIPEQARE LYRRNWLRII PDANYTPVPL VPQLRPDTQQ  

QLDLSFSTLR SVSPIHCQYM KNMGVLSSMS VSLIQGGKLW GLISCGHRTP LYVSHELRSA  

CQAIGQVLSL QISAMEALEV SRQRETKIQT LQQLHQMMAT SDTDVFDGLA QQPQLLMDLV  

GATGVAIIED RQTHCYGNCP EPSDIRALHT WMMAGGEPVY ASHHLSSVYP PGEAYQTLAS  

GVLAMSLPKP VDNGVIWFRP EVKQSVQWSG DPNKPLNLDA SDNTLRLQPR TSFEIWKVEM  

TGIATKWSHG DVFAANDLRR SALENDLARQ VSKEQQAVRA RDELVAVVSH DLRNPMTVIS  

MLCGMMQKSF SSDGPHTSRR ISTAIDTMQQ AASRMNVLLE DLLDTSKIEA GRYTITPQPL  

EVSQIFEEAY TLLAPLAMDK SIEISFNAEP DIKVNADPER LFQVLSNLIG NAIKFTPKLG  

RIGVAAMSNG DEVVFTVRDS GEGIPPEQLP HIFERYWTVK EGNPTGTGLG LYISQGIIKA      
HGGELAAQSQ VGHGSEFRFT VPIAH 
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Figure S3: (Top) MALDI-TOF detected peptide pattern of Pstbph2, obtained from 

trypsin digestion; (bottom): coverage of the protein sequence with identified peptides 

shown in yellow. The first amino acid following a trypsin cleavage is indicated in bold 

and in red. 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

MIEHTLDANP DAALEAALAE CAREPIRIPG AIQPHGVLLS VAGDPLCIEQ VSANCAKSLG  

LESAELLGQP LSILLSAAHS MLINQAYSQP AMPNSDPIRL TVRAVDYNAS LSRAGDVLII  

ELEPFVEAAH EQSRIITRVL RNLQAATTLE TLFDIGVHEI QALTGYDRVM IYRFEPEGHG  

KVVAQALTGP LPSYSGLNFP GSDIPAQARE LYRLNWIRLI PDATYVPVAL IPTLRPATGQ  

PLDLSLSTLR SVSPVHCEYL KNMGVRSSMS ISLLDGGELW GLITCSHPEP LLVSRELRDA  

CAMIGQLLSV KISAIVATHI QREREEKVVL LGQLADAMNR ADHEILHGLV SRPQLLQALT  

QADGAAVLID DQVHLFGQCP TSEEVRALYQ WIRDTGLTRQ RSKERATGLQ GLGVFHTDSM  

QRERPESAAY RETASGVIAF TLPKPVDNAV MWFRSQLAST MNWSGNPAHH VSTRAAGSAS  

GLRPRQSFAD VWKQEVTGIA RPWSRADLYG AEDIRRSALE SDLERQVQRE QEAVRLRDEL  

VAVVSHDLRN PMSIIIMQCG MMQRWAVDDT NFENRNIRRA LGTIEKATTR MNSLLEDLLD  

TAQIEAGRYQ LSRLALSVTS LLEEACSLLV MLTTEKNIEL NCTSAQGLVI DADPERIFQV  

LSNLVGNAIK FTPKGGRINI DAVADGDDVL FRVSDDGIGI PAQHLPYIFQ RYWSVKEGNP  

RGNGLGLYIC QGIITAHGGR LWADSSLDSG SVFSFTLPMH QGQDTIGEST FLKQSGTTHR  

LAQSISSKLE RQQLEDRLTR AGLLNELNHR VKNTLATVQA IASLTVNSST SLDSFRKSFD  

ARLFALSQAR AEWMSTELAD LLAQLQDVNG GQHRITFTGD PVRLEPRISL TLSMVLHKLM  

ANALQHGALS SPAGQVTVAS TLNSHHNPPT LSIDWLETEG PPVVASNVKG FGLRLIRRSI    

ERELKGKVDI KFASTGVSWS MLIPWPEKPE SSL 
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Figure S4: (Top) MALDI-TOF detected peptide pattern of the heme oxygenase 

PstbpHO; (bottom): coverage of the protein sequence with identified peptides shown 

in yellow. The first amino acid following a trypsin cleavage is indicated in bold and in 

red. 
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