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Fig. S1. Absorption and fluorescence spectra of PstBphP1 in the Pr (red) and Pfr (dark red) forms.  
Pfr  is not fluorescent . Pr represents the dark adapted form. 
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Fig. S2. Absorption and fluorescence spectra of PaBphPin the Pr (red) , darPfr (dark red) forms.  
The black line is the dark adapted  state, = 100% Pfr. Pfr  is not fluorescent 
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Fig. S3. Absorption and fluorescence spectra of FphAN753 in the Pr (red) and Pfr (dark red) forms.  
Pfr  is not fluorescent . Pr represents the dark adapted form. 
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Fig. S4. Comparison of matched ΔA values for detected wavelengths to the steady state absorption 
difference spectrum of PstBphP1, for the Pfr-to-Pr route (pump beam wl = 760 nm). Steady state 
spectrum and absorption values at the end of the flash photolysis experiment (at 20 °C) are 
presented with difference spectrum (Pr-Pfr) . Steady state spectrum and absorption values at the 
end of the flash photolysis experiment (at 20 °C) are presented with different scales for the y-axes.
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Fig. S6. Comparison of matched ΔA values for detected wavelengths to the steady state absorption 
difference spectrum of PaBphP, for the Pfr-to-Pr route (pump beam wl = 760 nm). Steady state 
spectrum and absorption values at the end of the flash photolysis experiment (at 20 °C) are 
presented with difference spectrum (Pr-Pfr) . Steady state spectrum and absorption values at the 
end of the flash photolysis experiment (at 20 °C) are presented with different scales for the y-axes.

200 300 400 500 600 700 800 900
-3x10-1

-2x10-1

-1x10-1

0

1x10-1

2x10-1

3x10-1

 Steady state
A

bs
or

ba
nc

e

Wavelength (nm)

-1x10-2

-5x10-3

0

5x10-3

1x10-2

A
bs

or
ba

nc
e

 Time resolved

200 300 400 500 600 700 800 900

-2x10-1

-1x10-1

0

1x10-1

2x10-1  Steady State

A
bs

or
ba

nc
e

Wavelength (nm)

-4x10-3

-2x10-3

0

2x10-3

4x10-3

 Time Resolved

A
bs

or
ba

nc
e

Fig. S6. Comparison of matched ΔA values for detected wavelengths to the steady state absorption 
difference spectrum of PaBphP, for the Pr-to-Pfr route (pump beam wl = 760 nm). Steady state 
spectrum and absorption values at the end of the flash photolysis experiment (at 20 °C) are 
presented with difference spectrum (Pfr-Pr) . Steady state spectrum and absorption values at the 
end of the flash photolysis experiment (at 20 °C) are presented with different scales for the y-axes.
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Fig. S8. Comparison of matched ΔA values for detected wavelengths to the steady state absorption 
difference spectrum of FphAN753 for the Pfr-to-Pr route (pump beam wl = 760 nm). Steady state 
spectrum and absorption values at the end of the flash photolysis experiment (at 20 °C) are 
presented with difference spectrum (Pr-Pfr) . Steady state spectrum and absorption values at the 
end of the flash photolysis experiment (at 20 °C) are presented with different scales for the y-axes.
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Fig. S7. Comparison of matched ΔA values for detected wavelengths to the steady state absorption 
difference spectrum of FphAN753 for the Pr-to-Pfr route (pump beam wl = 650 nm). Steady state 
spectrum and absorption values at the end of the flash photolysis experiment (at 20 °C) are 
presented with difference spectrum (Pfr-Pr) . Steady state spectrum and absorption values at the 
end of the flash photolysis experiment (at 20 °C) are presented with different scales for the y-axes.
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 Fig. S9. Kinetics for  the Pr-to-Pfr  photoconversion in PstBphP1 , detected at several 
wavelengths; note the logarithmic time axis.

 Fig. S10. Kinetics for  the Pfr-to-Pr  photoconversion in PstBphP1 , detected at several 
wavelengths; note the logarithmic time axis.
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 Fig. S11. Kinetics for  the Pfr-to-Pr  photoconversion in PaBphP , detected at several 
wavelengths; note the logarithmic time axis.

 Fig. S12. Kinetics for  the Pr-to-Pfr  photoconversion in PaBphP , detected at several 
wavelengths; note the logarithmic time axis.
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 Fig. S13. Kinetics for  the Pr-to-Pfr  photoconversion in FphAN753 , detected at several 
wavelengths; note the logarithmic time axis.

 Fig. S14. Kinetics for  the Pfr-to-Pr  photoconversion in FphAN753 , detected at several 
wavelengths; note the logarithmic time axis.
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                            PAS 
RpBphP2_r(4r6l)  13 STCDDEPIHIPGAIQPHGLLLALAAD----MTIVAGSDNLPELTGLAIGALIGRSAADVFDSETHNRLTIALAEPGA---
FphAN753(model) 193 KACEDEPIHIPGAIQSFGALVAVREEPGEQMVVRIVSENSQDILGYSPNDLFSLPTLCDIFPEDQADNFLDHVDFVKEEG
DrBphP_r (4o0p)  22 ENCEREPIHIPGSIQPHGALLTADGH---SGEVLQMSLNAATFLGQEPTVLRGQTLAALL-PEQWPALQAALPPGCP---
DrBphP_fr(4o01)  22 ENCEREPIHIPGSIQPHGALLTADGH---SGEVLQMSLNAATFLGQEPTVLRGQTLAALL-PEQWPALQAALPPGCP---
PaPphP_fr(3c3w)  10 ANCEDEPIHVPGAIQPHGALVTLRAD----GMVLAASENIQALLGFVASPGSYLTQEQVG-PEVLRMLEEGLTGNGP---

                                      
-----AVGAPIAVGFTMRKD--AGFVGSWHRH---DQLVFLELEPP--------------------------------------------------QRDV
YDPSVDGPEVFILTVNQPNGSTIRVWCAIHTNPALNGLVICEFELEDDHVNPLTSSGHISPAVPTNTLDVVPTIEQMAGSTITINQPLRVLRRARRRKGE
------DALQYRATLDWPAA--GHLSLTVHRV---GELLILEFEPT--------------------------------------------------EAWD
------DALQYRATLDWPAA--GHLSLTVHRV---GELLILEFEPT--------------------------------------------------EAWD
---------WSNSVETRIGE--HLFDVIGHSY---KEVFYLEFEIR--------------------------------------------------TADT                                                
                                                    
                                       GAF                                          
AEPQAFFRRTNSAIRRLQAAETLESACAAAAQEVREITGFDRVMIYRFASDFSGEVIAEDRC--AEVESYLGLHFPASDIPAQARRLYTINPVRIIPDIN
AAAMEVFSIVSQIQEQLARADNMEALLDTTSGIVKELTGFHRILVYQFDSEFNGKVVSELVDPTMSIDLFKGLHFPAADIPKQARDLYRINKVRLLYDRD
STGPHALRNAMFALES---APNLRALAEVATQTVRELTGFDRVMLYKFAPDATGEVIAEARR--EGLHAFLGHRFPASDIPAQARALYTRHLLRLTADTR
STGPHALRNAMFALES---APNLRALAEVATQTVRELTGFDRVMLYKFAPDATGEVIAEARR--EGLHAFLGHRFPASDIPAQARALYTRHLLRLTADTR
LSITSFTLNAQRIIAQVQLHNDTASLLSNVTDELRRMTGYDRVMAYRFRHDDSGEVVAESRR--EDLESYLGQRYPASDIPAQARRLYIQNPIRLIADVA

Knot with the PAS N-term                         
YRPVPVTPDLNPVTGRPIDLSFAILRSVSPVHLEYMRNIGMHGTMSISILRGERLWGLIACHHRKPNYVD--LDGRQACELVAQVLAWQIGVMEEQAITR
HVTARLVCRALEDLETPLDMTHAYLRAMSPIHIKYLANMQIRSSMSISINSMNDLWGLISCHSYGPRGMRVSFPIRKMCRLIGDTVSRNIERLSYASRLQ
AAAVPLDPVLNPQTNAPTPLGGAVLRATSPMHMQYLRNMGVGSSLSVSVVVGGQLWGLIACHHQTPYVLP--PDLRTTLEYLGRLLSLQVQVKEAADVAA
AAAVPLDPVLNPQTNAPTPLGGAVLRATSPMHMQYLRNMGVGSSLSVSVVVGGQLWGLIACHHQTPYVLP--PDLRTTLEYLGRLLSLQVQVKEAADVAA
YTPMRVFPALNPETNESFDLSYSVLRSVSPIHCEYLTNMGVRASMSISIVVGGKLWGLFSCHHMSPKLIP--YPVRMSFQIFSQVCSAIVERLEQGRIAE

                                        PHY
QTLKGQAIQRSLINDIEQLHDHRAGLARNSEALLELMGASGLCLHSREGVITIGQTPPGPIIDQLAQLAGRSGGSELFQTDRLSTIIPEAG--AFAEVAS
ARKLI--------NTVPTDANPSGYIVASSDDLLRLVDADYGALCIRGEVKILAKSPQSQEMLALLEYLKVRKYNSVLTSNHIVKDFQDLNYPPGFKDIS
FRQSLREHHARVALAAAHSLSPHDTLSDPALDLLGLMRAGGLILRFEGRWQTLGEVPPAPAVDALLAWLETQPGALVQTDALGQLWPAGAD---LAPSAA
FRQSLREHHARVALAAAHSLSPHDTLSDPALDLLGLMRAGGLILRFEGRWQTLGEVPPAPAVDALLAWLETQPGALVQTDALGQLWPAGAD---LAPSAA
LLRVSTERRLALARRARDADDLFGALAHPDDGIAALIPCDGALVMLGGRTLSIRG-DFERQAGNVLQRLQRDPERDIYHTDNWPQPSEDSP---DGGDCC

                                “The tongue”              
GVLAVPLSRTPPRRVMLWFRPEVAQTVYWAGNPDKSVTAESGRLRPRTSFAAWTEQTHGRAIAWQPHEVAAAVEIRDLIIDVIL 503
GLLYVPLST-DGLDFIVFFRRGQLTEVKWGGNPNEAKFTEG-HLEPRKSFQTWRETVLDRCRDWTESEVDTAAVLCLV------ 740
GLLAISVGE-GWSECLVWLRPELRLEVAWGGATPDQAKDDLG---PRHSFDTYLEEKRGYAEPWHPGEIEEAQDLRDTLTGAL- 502
GLLAISVGE-GWSECLVWLRPELRLEVAWGGATPDQAKDDLG---PRHSFDTYLEEKRGYAEPWHPGEIEEAQDLRDTLTGAL- 502
GVLAIRFHR-QESGWIFWFRHEEVHRIRWGGKPEKLLTIGPSG--PRLTPRGSFEAWEEVVRGHSTPWSETDLAIAEKLRLDLM 490

Figure S15. Sequence and secondary structure elements comparison of the photosensing PHY-GAF-PHY module for A. 
nidulans FphA with BphPs of known structure. The beginning of the core region  of each domain (starting with a -
strand) is indicated with PAS, GAF and PHY. A structural homology model of FphA753  (not shown) was built with the 
automated mode in SWISS-MODEL,1 using  as a template the structure of RpBphP2 (Rp = Rhodopseudomonas 
palustris) in the Pr form (Protein Data Bank, PDB, code =4R6L). The global quality of the model was quite low (GMQE, 
Global Model Quality Estimation, =0.58), basically due to the long insertion of 50 aa (319-368) between the PAS and 
the GAF domain. Single domains could be modeled as good (PAS) and eccellent (GAF and PHY). The PAS domain 
contain shorter, extra insertions. Important structural elements such as the “knot” and the “tongue”2 appear  to be 
preserved in FphA, but for the latter, in the conserved PRxSF motif,3 phenylalanine is changed for proline. The 
chromophore-binding cysteine is in bold and underlined (N-terminal to the PAS core). The symbol   indicates a 
residue in close vicinity of the chromophore (  4.5 Å) in the template RpBphP2. For the other sequences: Dr = 
Deinococcus radiodurans, Pa = Pseudomonas aeruginosa, “r” and “fr” indicate the Pr and Pfr form respectively; PDB 
code are indicated in parenthesis. Note that in Pfr forms one of the -strand in the -hairpin “tongue” is changed for 
an -helix with respect to Pr states.4 
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