
SUPPLEMENTARY ONLINE MATERIAL

Sequence alignment of selected sequences of cytochrome c1, di-heme cytochrome c
and cytochrome c4

SacCe_c1     ------------MFSNLSKRWAQRTLSKSFYSTATGAASKSGKLTQKLVTAGVAAAGITAST-
BosTa_c1     ---------------------------------------------------------------
ParDe_c1     ------------------------------- 195 amino acid residues -------
RhoCa_c1     -------------------------------------------------------MKKLLIS-
NeiMe_c1     --------------------------------MRAAKMKQTLKNWFAALLLAVPMSAAVASG-
BorBr_c1     -------------------------------------MTMIKKLIGAVALMLTCTATLAAEG-
XylFa_c1     -------------------------------MADWGRLLRCLCWILCLLFPCVLMSAAQAVD-
VibCh_c1     ----------------------------------------MKKWIVVLFAMLPSLAMAAGAN-
AquAe_c1     ----------MNTWGLIKTIFFAGSTLVFFFLLWFYNPFKHVEHYEVDEEVKAIIDN------
CamJe_di-c   --------------MREIKIFLVVVVFTALVYWGVEPYAHSVMKPHVAPANFDFAVEDTTFAK
HelPy_di-c   --------------MKEFKILIILIVVVGVIYYGVEPYAHSVMHPKVAPADFAFK--------
WolSu_di-c   --------------MKDFKLLLIVAAITGILYWGVEPLAHSVMHPAVAPADYGFS--------
HelHe_di-c   --------------MKEIKILAIIVVIVGVLYWGVEPLAHATFHPEVAKADFAFK--------
DeiRa_c4     ------------------MSRFSSRLLWLAVPALLGTSVFAATTPGTTPQGTAAP--------
NeiMe_c4     -------------------------------------------MKRLTLLAFVLA--------
PseSt_c4     --------------------------------------------MNKVLVSLLLT--------
VibCh_c4     ----------------------------MRGTPEWYWKLDNYKWNVMKKLALILS--------

SacCe_c1     LLYADSLTAEAMTAAE--------------HGLHAPAYAWSHNGP--FETFDHASIRRGYQVY
BosTa_c1     ----------------------------SDLELHPPSYPWSHRGL--LSSLDHTSIRRGFQVY
ParDe_c1     ADHGDAAAQEAGD-SHA--------------AAHIEDISFSFEGP--FGKFDQHQLQRGLQVY
RhoCa_c1     AVSALVLGSGAALA-----------------NSNVQDHAFSFEGI--FGKFDQAQLRRGFQVY
NeiMe_c1     -------------------------------GGHYEKVD--------IDLRDQVSLQHGAQIF
BorBr_c1     -------------------------------GFPLEKAP--------DRINDVASLQNGAKLF
XylFa_c1     -------------------------------GVPLEHAG--------NDVSDRMSLQRGVQLY
VibCh_c1     --------------------------------VHLDKAN--------NDLTDQASLQNGAKLF
AquAe_c1     --------------------------------------------PWKKTESGKTIAEEGRELF
CamJe_di-c   GIVEAKELALKDAQASGDAKRIESANKELEKAKEELSKVETLWVDVAKIDFAKGDAKKGKEFF
HelPy_di-c   --------------------------------------------DLEPMDLKNGDANKGKQLV
WolSu_di-c   --------------------------------------------DLEKIDSSKGNAAKGAELV
HelHe_di-c   --------------------------------------------DLEEIDVSKGNAQRGKALI
DeiRa_c4     -------------------------------------------KNPLALQFKTPSAARGAAI-
NeiMe_c4     --------------------------------------------AGAVSASPKADVEKGKQVA
PseSt_c4     -------------------------------------------LGITGMAHAAGDAEAGQGK-
VibCh_c4     -------------------------------------------VLASCSVWAQGSIEAGKAK-

SacCe_c1     REVCAACHSLDRVAWR-TLVGVS----HTNEEVRNMAEEFEYDD-EPDEQG------
BosTa_c1     KQVCSSCHSMDYVAYR-HLVGVC----YTEDEAKALAEEVEVQD-GPNEDG------
ParDe_c1     TEVCSACHGLRYVPLR-TLAEGGPQ--LPEDQVRAYAANFDITDPETEEDR------
RhoCa_c1     SEVCSTCHGMKFVPIR-TLSDDGGPQLDPTFVREYAAGLDTIIDKDSGEER------
NeiMe_c1     TNYCLSCHSASGMRFN-RLKDIGL----TDEEIKKNLMFT-----------------
BorBr_c1     VNYCLNCHSAQSMRYN-KLQDIGL----TDQQIQDSLLFT-----------------
XylFa_c1     MNYCVGCHSLKYLRYSRIAADLGL----SEVQVMSTLNVT-----------------
VibCh_c1     MNYCFGCHSTQYQRYERVANDLGI----PADLMKENLIFDP----------------
AquAe_c1     IASCSSCHSLRYDGIY------------IMSVAANPKWKNIEKTSGRPVYRFGTLYK
CamJe_di-c   ENNCFACHGVKEDG--------------IAANITDSSMG------------------
HelPy_di-c   AENCTACHGIKSQN--------------IPAPMDSLSASNSFG--------------
WolSu_di-c   MANCVACHGIKSQG--------------FDAPMDHESASASYG-------------- 
HelHe_di-c   EGNCTACHTLKDVG--------------IAGGEMAVYVRDGKEAT------------
DeiRa_c4     AGTCAGCHGKTGVS-------------------------------------------
NeiMe_c4     ATVCAACHGADGNS-------------------------------------------
PseSt_c4     VAVCGACHGVDGNS-------------------------------------------
VibCh_c4     SLTCAACHGADGNS-------------------------------------------



SacCe_c1     ------------------------------------------------------------
BosTa_c1     ------------------------------------------------------------
ParDe_c1     ------------------------------------------------------------
RhoCa_c1     ------------------------------------------------------------
NeiMe_c1     ------------------------------------------------------------
BorBr_c1     ------------------------------------------------------------
XylFa_c1     ------------------------------------------------------------
VibCh_c1     ------------------------------------------------------------
AquAe_c1     ------------------------------------------------------------
CamJe_di-c   --VIPPDLSAAGAIFDEKFLAALIMHPALALKVDHKFGD----------AFIMTAYNK--
HelPy_di-c   --VVPPDLSHVAGVLNANFLAHFIKDPVKTAKLSHKFND--------ERPYPMPAFSQ--
WolSu_di-c   --VVPPDLSSAGRIYESNYLANFIKNPTKAAHLTHKFNES--------KPYPMPAYDW--
HelHe_di-c   --IFTPDLSTAGAIYNDKFLANLILDPANALHLAHKFPDG---------DFPMTQYFGEE
DeiRa_c4     VQADIPSL-----------AGQIPNYTQFQLAAFRAKLRPS---------NVMQQVASK-
NeiMe_c4     GIAMYPRL-----------AAQHTAYIYHQTIGIRDGKRTHG------SAAVMKPVVMN-
PseSt_c4     PAPNFPKL-----------AGQGERYLLKQLQDIKAGSTPGAPEGVGRKVLEMTGMLDP-
VibCh_c4     PLTIYPKL-----------AGQHEKYLEKQLKELKLGASSGGKQ--GRYDPVMSAMAMP-

SacCe_c1     -----------------------------------------------------
BosTa_c1     -----------------------------------------------------
ParDe_c1     -----------------------------------------------------
RhoCa_c1     -----------------------------------------------------
NeiMe_c1     -----------------------------------------------------
BorBr_c1     -----------------------------------------------------
XylFa_c1     -----------------------------------------------------
VibCh_c1     -----------------------------------------------------
AquAe_c1     -----------------------------------------------------
CamJe_di-c   DTSGESEEATNANIANVIAYLKDVSVKFEANEDATIKKDVEAKYAKMEN----
HelPy_di-c   --------FSDKDLSDIVAYLTSI-----------------------------
WolSu_di-c   --------MSNEEIADIVAYFASI-----------------------------
HelHe_di-c   --------DSKQEVADMVAYLKSVGSIALKKQVLESEEFIGKKENIEKSSLSE
DeiRa_c4     --------LSDQDIADLSAYYAAQAVGPAWK---------GQKQNEI------
NeiMe_c4     --------LSDQDILNVSAFYAKQQPKSGEA----------------------
PseSt_c4     --------LSDQDLEDIAAYFSSQKGSVG-Y----------------------
VibCh_c4     --------LSDEDIADLAAYYASMPISGN-T----------------------

SacCe_c1     -------------------------------------NPKKRPGKLSDYIPGPYPNEQ-----
BosTa_c1     -------------------------------------EMFMRPGKLSDYFPKPYPNPE-----
ParDe_c1     -------------------------------------PRVPTDHFPTVSGEGMGPDLSLMAK-
RhoCa_c1     -------------------------------------DRKETDMFPTRVGDGMGPDLSVMAK-
NeiMe_c1     ----------------------------------------------------TDNVGDVMHSA
BorBr_c1     ----------------------------------------------------GDKVGDLMKIA
XylFa_c1     ----------------------------------------------------GAKFGDTIMTA
VibCh_c1     ----------------------------------------------------ETKIGQLMENA
AquAe_c1     -----------------------------------------------DRFFVP--KDVYEAFA
CamJe_di-c   SAQKAALMEKDIKFAKDKATFIEACGRCHDMKYDS-------------------------FFT 
HelPy_di-c   --LPKNLSDKEV--------FAQSCQRCHSLDYAK-------------------------DKA
WolSu_di-c   --APEKVSNQEV--------FVDACQRCHSMKYDK-------------------------LLA
HelHe_di-c   AKLEENLTNKAV--------FLNACSRCHTMKYDN-------------------------TKA
DeiRa_c4     AEPAARARGQKLFTAGDPARNVIACAVCHGSNGRGLN--------------------------
NeiMe_c4     NPKENPELGAKIYRGGLSDKKVPACMSCHGPSGAGMP--------------------------
PseSt_c4     ADPALAKQGEKLFRGGKLDQGMPACTGCHAPNGVGND--------------------------
VibCh_c4     TPEDVVAQGKVLYTAGDASRGLTACIACHGPRGNGTE--------------------------



SacCe_c1     ----AARAANQGALPPDLSLIVKAR-------HGGCDYIFSLLTGYPDEPPAG-------VAL
BosTa_c1     ----AARAANNGALPPDLSYIVRAR-------HGGEDYVFSLLTGYCE-PPTG-------VSL
ParDe_c1     -----ARA---GFHGPYGTGLSQLFNG-----IGGPEYIHAVLTGYDGEEKEEAG--------
RhoCa_c1     -----ARA---GFSGPAGSGMNQLFKG-----IGGPEYIYRYVTGFPEENPACAP------EG
NeiMe_c1     MNPK-DAAKWFGAAPPDLTLIARSK-------GADYLYAYMRGFYKDPTRP------------
BorBr_c1     MTPQ-DAKKWFGTTPPDLSVIARAKSVNAGPSGADYLYTYLRTFYRDTSKA------------
XylFa_c1     MPVD-TSEQWFGKIPPDLSLVARVR-------GSDWIYTYLRSFYVDSTRP------------
VibCh_c1     IPDK-SAAKWFGAPPPDLTLVARVR-------GTDWLYTYLRSFYTDPSRP------------
AquAe_c1     HDDIQGLKASLGQVPPDLSSMYLAR-----------GEGYLYQFILNPQK-------------
CamJe_di-c   PSNQNDLKTYLGSVPPDLSMMIRSR-----------GEQYLHDFINNTQK-------------
HelPy_di-c   FSDPKDLANYLGSHAPDLSMMIRAK-----------GEHGLNIFINDPQK-------------
WolSu_di-c   ETPEETLKDYMGSKAPDLSMMIRSK-----------GEHYLHTFINEPQK-------------
HelHe_di-c   STSPESLSVYLGSAAPDLSTMIRSK-----------GAHYLEYFINDPQKVSYKAIQDAIINK
DeiRa_c4     ----ANHIASVTNLPPEYALEVLKE-----------FHEAPTFG-------------------
NeiMe_c4     ------GGGSEIQAYPRLGGQHQAYIVEQMNA-----------YKSGQ---------------
PseSt_c4     ---------LAG--FPKLGGQHAAYTAKQLTD-----------FREGNRTN------------
VibCh_c4     ---------LSG--FPKISGQHADYIKAQLEK-----------FRSGTRAN------------

SacCe_c1     PPGSNYNPYFPG------------------GSIAMARVLFDDMVEYEDGTP------------
BosTa_c1     REGLYFNPYFPG------------------QAIGMAPPIYNEVLEFDDGTP------------
ParDe_c1     -AVLYHNAAFAGN------------------WIQMAAPLSDDQVTYEDGTP------------
RhoCa_c1     IDGYYYNEVFQVGGVPDTCKDAAGIKTTHGSWAQMPPALFDDLVTYEDGTP------------
NeiMe_c1     ----------------------SGWNNTVFDKVGMPHPLWEQQGVQAVELDAKGQPVMV----
BorBr_c1     ----------------------TGWNNLAFPNVGMPHALWDRQGPRELTTVAVHQVEAADGTR
XylFa_c1     ----------------------LGWNNRLFVNVSMPNPLSHLQGVQRAEYGGASQAGAD----
VibCh_c1     ----------------------FGVNNIVFPSVGMPHVLEELQGTPEPIFETKVVDGNE----
AquAe_c1     ----------------------------VLPGTTMPQLFNPQFDP------------------
CamJe_di-c   ----------------------------LLPGTAMPRVG------------------------
HelPy_di-c   ----------------------------LLPGTAMPRVG------------------------
WolSu_di-c   ----------------------------LLHGTAMPRVG------------------------
HelHe_di-c   EGSLPPNDKRSEWQDERDYSNLAKELGVMPVGLSMPRVG------------------------
DeiRa_c4     ---------------------------GLVPPETMRIAVKP----------------------
NeiMe_c4     -----------------------------RKNTIMEDIANR----------------------
PseSt_c4     ----------------------------DGDTMIMRGVAAK----------------------
VibCh_c4     ----------------------------DMN-EMMRDVAHK----------------------

SacCe_c1     ----------------------------------------ATTSQMAKDVTTFLNWCAEPEHD
BosTa_c1     ----------------------------------------ATMSQVAKDVCTFLRWAAEPEHD
ParDe_c1     ----------------------------------------ATVDQMATDVAAFLMWTAEPKMM
RhoCa_c1     ----------------------------------------ATVDQMGQDVASFLMWAAEPKLV
NeiMe_c1     ----------KDEHGEMKPKLYWESTG---LHSRRLPNGKVIQKEYDAYVRDLVNYLVY-MGE
BorBr_c1     NWERVTTVYDAQGYATAKTEPLADYRGHGSLETRFKAVNPAQSAAYDQDVADLTAFMSW-MAE
XylFa_c1     ---------------------------RLVTGLVLVQPGQQNPAEFDRTLRDIVNFLQY-AAE
VibCh_c1     ---------VQHVVGVK-----------------SRGNGELSEGEYNQAVRDLVNFLEY-SGE
AquAe_c1     ------------------------------------------QAKEKVAKIVAYMKSVNTPPP
CamJe_di-c   ------------------------------------------LTEAAQAKVVSYIDQVGDSKK
HelPy_di-c   ------------------------------------------LSEQAQKQVIAYLEKAGDRKK
WolSu_di-c   ------------------------------------------LNEEAEKQVVSYIESIGDSKK
HelHe_di-c   ------------------------------------------LTQEAQERVVAYIESIGDSKK
DeiRa_c4     ------------------------------------------LTDKDLKDVATYISSMK----
NeiMe_c4     ------------------------------------------MSEEDLKAVANFIQGLR----
PseSt_c4     ------------------------------------------LSNKDIEALSSYIQGLH----
VibCh_c4     ------------------------------------------LTDADIDILSKYVGGLH----



SacCe_c1     E----RKRLGLKTVIILSSLYLLSIWVKKFKWAGIKTRKFVFNPPKPRK
BosTa_c1     H----RKRMGLKMLLMMGLLLPLVYAMKRHKWSVLKSRKLAYRPPK---
ParDe_c1     D----RKQVGFVSVIFLIVLAALLYLTNKKLWQPIKHPRKPE-------
RhoCa_c1     A----RKQMGLVAVVMLGLLSVMLYLTNKRLWAPYKRQKA---------
NeiMe_c1     PAQLQRKRIGYVVMIFLFAVMLPLAYFLNKEYWKDVH------------
BorBr_c1     PVQLYRKQLGVWVLLFLGLFLVVAWRLNAAYWKHVR-------------
XylFa_c1     PAALQRHSLRVWVLLFLVLLTFLVSLLKKAYWEDVH-------------
VibCh_c1     PMKLERQNLGWWTMGFLVIFTIVVVALKKEYWRDVH-------------
AquAe_c1     KESAKRTVMG-------VIVIAYFIVMGLLLWKYRENLLKRLGYH----
CamJe_di-c   EE---RKTTG-------IYVMIFFVILSIFAIGWKRSVWSKLH------
HelPy_di-c   HE---RNTLG-------IKIMIFFAVLSFLAYAWKRKVWSEVH------
WolSu_di-c   DE---RESLG-------IKAILFMMVLSVLAYLWKHKIWKEVE------
HelHe_di-c   EE---RESLG-------VYIMIFFGVMSVLAYLWKRRVWSEVH------
DeiRa_c4     -----------------PVAEGLFMWVFGILVLVAAAMWIGSRS-----
NeiMe_c4     -------------------------------------------------
PseSt_c4     -------------------------------------------------
VibCh_c4     -------------------------------------------------

Colored letters : hydropobic regions, predicted with drawhca              
                  (http://smi.snv.jussieu.fr/hca/hca-form.html)
Bold letters : amino acids conserved between Aquifex aeolicus cytochrome c1
               and Campylobacter jejuni di-heme cytochrome c
highlighted regions :
Yellow : α-helices as taken from crystal structures
         (Bos tauris cytochrome c1 (pdb :1NTZ) Saccharomyces cerevisae 
          cytochrome c1 (pdb : 1KB9), Pseudomonas stutzeri cytochrome c4 
         (pdb : 1ETP)) or predicted with PSAAM 
         (http://www-u.life.uiuc.edu/~a-crofts/psaam.html )
Magenta : PxL motif
Red : heme binding sites
Cyan : probable methionine ligands

SacCe_c1 : Saccharomyces cerevisae cytochrome c1, gi|24158774|pdb|1KB9|D
BosTa_c1 : Bos taurus cytochrome c1, gi|117757|sp|P00125|CY1_BOVIN
ParDe_c1 : Paracoccus denitrificans cytochrome c1, gi|117761|sp|P13627|CY1_PARDE
RhoCa_c1 : Rhodobacter capsulatus cytochrome c1, gi|79533|pir||C25405
NeiMe_c1 : Neisseria meningitidis cytochrome c1, gi|15677873|ref|NP_275041.1|
BorBr_c1 : Bordetella bronchiseptica cytochrome c1, gi|33603845|ref|NP_891405.1
XylFa_c1 : Xylella fastidiosa cytochrome c1, gi|9105829|gb|AAF83720.1|AE003930_10
VibCh_c1 : Vibrio cholerae cytochrome c1, gi|9655006|gb|AAF93743.1|
AquAe_c1 : Aquifex aeolicus cytochrome c1, gi|15605643|ref|NP_213018.1
CamJe_di-c : Campylobacter jejuni di-heme cytochrome c,
gi|15792508|ref|NP_282331.1
HelPy_di-c : Helicobacter pylori di-heme cytochrome c,
gi|15612526|ref|NP_224179.1
WolSu_di-c : Wolinella succinogenes di-heme cytochrome c,
gi|34558433|ref|NP_908248.1
HelHe_di-c : Helicobacter hepaticus di-heme cytochrome c,
gi|32266504|ref|NP_860536.1
DeiRa_c4 : Deinococcus radiodurans cytochrome c4, gi|15807473|ref|NP_296207.1
NeiMe_c4 : Neisseria meningitidis cytochrome c4, gi|7227059|gb|AAF42142.1
PseSt_c4 : Pseudomonas stutzeri cytochrome c4, gi|2493972|sp|Q52369|
VibCh_c4 : Vibrio cholerae cytochrome c4, gi|15640144|ref|NP_229771.1
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