
SUPPLEMENTARY MATERIAL 1

Figure S1. Maximum likelihood tree of RHD domain containing proteins NFAT, NF-kappaB and Rel using the 

common RHD domain. The tree is rooted using NFAT proteins. Statistical support was obtained by RaxML 

100-bootstrap  replicates (BV) and Bayes Posterior Probabilities (BPP). Both values are shown on key 

branches.  





Figure S2. Alignment of NF-kappaB. Taxa include Hs (Homo sapiens), Dm (Drosophila melanogaster), C.sp 

(Capitella sp.), Nv (Nematostella vectensis), Aq (Amphimedon queenslandica) and Co (Capsaspora owczarzaki). 

Different Pfam domains (colored) and functional motifs (underlined) are shown. NLS: nuclear localization signal. 

See main text for further details.

                       10        20        30        40        50        60        70        80        90       100                  
              ....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|
Hs_Runx1      EVLADHP--GELVRTDSPNFLCSVLPTHWRCNKTLPIAFKV-VAL-GD--VPDGTLVTVMAGNDENYSAELRNATAAMKNQVARFNDLRFV----GRSGR 
Dm_runt       EMLQEYH--GELAQTGSPSILCSALPNHWRSNKSLPGAFKV-IAL-DD--VPDGTLVSIKCGNDENYCGELRNCTTTMKNQVAKFNDLRFV----GRSGR 
C.sp_runx     AVLSEHP--GELVRTGSPNFVCSVLPSHWRSNKTLPVSFKV-VAL-GE--VKDGTKVTLNVGNDENCCGELRNAVTYMKNHVAKFNDLRFV----GRSGR 
Ta_runx       DALAEYP--GELVRTDSPNFVCSVLPSHWRCNKSLPVPFKV-VAL-GY--MPDGVVVSLAAGNDENCSAELRNSTAVMKNQVARFNDLRFI----GRSGR 
Hm_runx       ETPQEGG--GELVKTDSPNFVCSALPSHWRCNKTLPMAFKV-IALSGD--IPDGVTVTIFAGNDDNFSAELRNATAVMKNQVARFNDLRFV----GRSGR 
Nv_runx       EALAEYP--GELVKTDSPNFVCSVLPSHWRCNKTLPVAFKV-VSL-GD--IPDGVIVSIAAGNDENFVAELRNATAVMKNQVARFNDLRFV----GRSGR 
Oc_runx       SAAAEHQ--GDLVKTDNPNFVCTILPSHWRVNKTLPVPFRV-LAV-GDISVPDGVKVTLKAFNEETVSGELRNATAIFRNNVARFNDLRFV----GRSGR 
Aq_runx       ELLAEYP--GELVTTDSPNFVCTILPSHWRCNKTLPVPFKV-LSL-SD--ITDGTKVILTAGNDENSAAELRNAIATFKNQVARFNDLRFV----GRSGR 
Co_runx1      NSEQDFPFVSSIVSTTHPQVLCSNLPEHWRCNKSLPAPFVV-YAQ-VN--VPDDTEVTVSAGNDEHAIAEMRNFATVMSNNTATFSDLRFM----GRSGR 
Co_runx2      EGDVDHS--ATVSQTDNPYIFVVGLPKHWRANKALPATFRIGIHPGYK--VANGTQVILHAKNDEVGQAQIKGGMTVIQDNAALFTDLRFVSRSTSRSGR 

                      110       120       130       140   
              ....|....|....|....|....|....|....|....|.
Hs_Runx1      GKSFTLTITVFTNP-PQVATYHRAIKITVDGPREPRRHRQK 
Dm_runt       GKSFTLTITIATYP-VQIASYSKAIKVTVDGPREPRSKQSY 
C.sp_runx     GKSFNLTICVQTNP-PQVATFQKAIKVTVDGPREPRSKTTG 
Ta_runx       GKSFTLTITVGTNP-PQVATYNKAIKITVDGPREPRRHKNK 
Hm_runx       GKTFTLTITVNSEP-PQVATYTRAIKVTVDGPREPRRHRVR 
Nv_runx       GKTFSLTITVKTEP-PQVATYCRAIKVTVDGPREPRRHRTR 
Oc_runx       GKYFDVLITVQTDT-VQKAIYKKAIKVTVDGPREPRRHKVK 
Aq_runx       GKMLTVTITIVTEP-VQYATYSHAIKVTVDGPREPRRNRAS 
Co_runx1      GKRLTVSITIHTTPTPIVAQLVEVIKMTVDGPRDPRRRRPG 
Co_runx2      GKRFDLLISILCEP-PMYATVMEALKITADGPRVPRFHKEG 

Figure S3. Alignment of the Runt domain. Taxa include Hs (Homo sapiens), Dm (Drosophila melanogaster), C.sp 

(Capitella sp.), Ta (Trichoplax adhaerens), Hm (Hydra magnipapillata), Nv (Nematostella vectensis), Oc (Oscarella 

carmela), Aq (Amphimedon queenslandica) and Co (Capsaspora owczarzaki). Key DNA binding aminoacids are 

highlighted in blue and the two Cys residues involved in redox binding affinity regulation are highlighted in orange.



Figure S4.  Alignment of the T-box domain with the different families shown in distinct colors. Taxa include Aq 

(Amphimedon queenslandica), Av (Axinella verrucosa), Co (Capsaspora owczarzaki), Dm (Drosophila 

melanogaster), He (Hydractinia echinata), Hs (Homo sapiens), Hv (Hydra vulgaris), Ml (Mnemiopsis leydi), Nv 

(Nematostella vectensis), Pc (Podocoryne carnea), Pp (Pleurobrachia pileus), Sd (Suberites domuncula), Sp 

(Spizellomyces punctatus), Sr (Sycon raphanus), and Ta (Trichoplax adhaerens). Key DNA binding amino acids are 

highlighted in blue and dimerization aminoacids in green. Non-conservative amino acidic changes are depicted in 

red.

               10        20        30        40        50        60        70        80        90       100       110       120                    
                ....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|...
Homo            MCGDCVEKEYPNRGNTCLENGSFLLNFTGCAVCSKRDFMLITNK-SLKEED-GEEIVTY------DHLCKNCHHVIARHEYTFSIMDEF-QEYTMLCLLCGKAEDTISILPDDPRQMTLL--F 
Gallus          MCGGCVGTEYPERGTTCLEGGSFLLNFVGCARCGRRDFVLLGNR-AAGLHG-DDEIITY------DHLCKNCHHLIARHEYTFSVVDDY-QEYTMLCLLCGRAEDSVSILPDDPRQMTPL--F 
Xenopus         MCGGCVQEEYPDRGSTCLETGSFLLNYVSCVQCNKRDFVLIVNK-TAEEED-GEEIITY------DHMCKNCHHVIAKHEYTFSVVDDY-QVRKMLIMLC-TVL------------------- 
Lottia          MCEDCVKEEYPDRGSTCLDNGCYMMNYAGCSQCGDRSKPKTVCRTCVENEE-EEEVITF------KHVCSQCNHSVADHEHIFQVSGEY-QLYEMSCILCGNADSQRSIMPCDPRGPQMNNDF 
Capitella       MCNGCVKEEFPDRDSMCLEEGAYFLNFKFCSQCHKKDDVLVISNRIREEIG-DVESINY------QHVCQNCDHIIAEHEYKFEVEAGF-QHYEMNCMLCGFGDDSRSVLPRDPRQQPMF--F 
Daphnia         MCESCLKEEYPNRDRMCLDSGAYMANLKCCCKCQSNQ-VSVLNK-TISEDD-GIEVTVF------EHACGTCQHIISIHNYKFWVEGDY-QEYEMDCALCGTAEDSISILPDDPRKASLDF-F 
Nematostella    MCRDCVKQQLPDRGNMCLDNGSYLWNFQGCKECGQKDPVKIVDRQTTEDED-GEETITY------KHECVHCGHVVAEHEFTFRVGDS--QDYSMSCLLCGEGTDQRNIFPENQYRQNGVA-- 
Trichoplax      MCNRCVFTPFPDRGNSCLDTGSFFLNFKACSSCQKRTLIETCNKESKEEED-QTEVIKY------QHICPNCRHVIANHEYTFQVEEGY-QIYGMECLLCGCGEATVSVMPNDPRKLLINNGY 
Amphimedon      MCKDCLKEICPNRGNVCLETGSYLLNYSGCASCKSLSFILIKEKNVAEEEN-GDETVTY------NHTCNECGHLIASHEYTFTLDEEF-QEYSMNCALCGYGSDTVSILPDDPREKQLF--- 
Capsaspora      MCRNCLKEDTPARGTTCLDTGAYLVNFKGCAQCQSFEFPREQDRKVDEDDETGEETVTF------THVCKQCNHVIAEHNYTFEIEDGY-QEYTMECQLCGTADDTASVLPDDPRKA--QTLF 
Thecamonas      MCKDCLRSVCPDRGSMALDTGAYFANYTGCAEC--SVFRLAVRDKTADEDDEGNETVSFTLQRLSTDVCGACEHVIALHEFSCIVDDG-RHEYSMSCLLCGMAEDSRAIGVYDAGAASALT-- 
Acanthamoeba    MCRRCLVHVCPQRDRTCLSSGSYLLNFKGCGECGKMEFIKIAELEKNETET--DETVTY------QHQCSECSHKIADHEYTFTIDGEY-QEYAMNCVLCGYGEDRVSIMPDDPEKIAQYDMY 
                 *  *                        *  *              *  *                        *  *

Figure S5. Alignment of Churchill domain. Asterisks indicate the CXXC motifs of the two C4-type zinc-fingers of 

the Churchill proteins (Sheng et al. 2003).



                  10        20        30        40        50        60        70        80        90       100                  
         ....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|
Hs_p53   GSYGFRLGFLHSGTAK--------------------------------------------SVTCTYSPALNKMFCQLAKTCPVQLWVDSTPP---PGTRV 
Hs_p63   GPHSFDVSF--QQSST------------------------------------------AKSATWTYSTELKKLYCQIAKTCPIQIKV-MTPPP--QGAVI 
Hs_p73   GPHHFEVTF--QQSST------------------------------------------AKSATWTYSPLLKKLYCQIAKTCPIQIKV-STPPP--PGTAI 
Dm       GGYCFSMVLDEPPKSL-----------------------------------------------WMYSIPLNKLYIRMNKAFNVDVQFKSKMP--IQPLNL 
C.sp.    GEFGFSISFQQQSKET-------------------------------------------KSTTWTYSEPIRKLFVRMATTCPVRFKTDLQPP---HGAVI 
Nv1      GELGFCVSFGPPTESASK------------------------------------------SATWTYSEKCKKLYVNLASFCPIKFKTTVKPP---PGSYL 
Nv2      GEYGFDVGFDKENGPTPK------------------------------------------SAPWTYSHQLQKLLCRMKCLVPVRLVFRSKVPP--EGFYI 
Nv3      GEYSFKLTLETQPKKVA-------------------------------------------NPDWIYSTSQNKLYIKPQTPCPMKFSVTGCVP---PGTFI 
Aq       GEYGFTLILNDDDNSKPPK-----------------------------------------TVPFTYSNLMKRAYIKRDSTVGMTFSFSKVPP---PNAVI 
Mb       GPYDLQLDLIDENSLKPRNTSPWTVSTPGLDLTLLQNGSAPIPISSNSLHVPCRWPHFDVLLMIQYSPQLGRFFVHVNADVVLKIVLARAPP---KGTDL 
Mb2      NPAGFRANLADSSVAAGPGA---------------------------------------RAIGWTYSPILNTLFTPMDYSCPIRFATNESVP---DLSRI 
Co       GEAGFLLSVDVSNARHSAI-----------------------------------------SSAYSYSEALGTLFTNFDVGVPFVFRVAKPPPTVHP-LHI 

                 110       120       130       140       150       160       170       180       190       200         
         ....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|
Hs_p53   RAMAIYKQSQHMTEVVRRCPHHE--RCSDSDGLAPPQHLIRVEGNLRVEYLDDR----NTFRHSVVVPYEPPEVGSDC---------------------- 
Hs_p63   RAMPVYKKAEHVTEVVKRCPNHELSREFNEGQIAPPSHLIRVEGNSHAQYVEDP----ITGRQSVLVPYEPPQVGTEF---------------------- 
Hs_p73   RAMPVYKKAEHVTDVVKRCPNHELGRDFNEGQSAPASHLIRVEGNNLSQYVDDP----VTGRQSVVVPYEPPQVGTEF---------------------- 
Dm       RVFLCF--SNDVSAPVVRCQNHLSVEPLTANNAKMRESLLRSE-NPNSVYCGNAQGKGISERFSVVVPLNMSRSVTRSGL-------------------- 
C.sp.    RAMPIYMKPEHVQEVVTRCPNHATTKEHN-ENHPAPKHLVRCE-HKLAQYKDDH----YTLRQSVVIPHEPPQAGAEW---------------------- 
Nv1      RGVAVFKGSTNLHDIVKRCPNH---METSQDGQEKISHFMR-SNNPSARYNVCP----ESGRHSILIPYTGPQVGTE----------------------- 
Nv2      RAVVVYKQPEHFREVVERCANH---ITRQDDGHTAPKHLLR-CENTKTLYRTCN----LTGRHELMFPTRKPDAGMD----------------------- 
Nv3      RAIPIFKLPEHAKDVVRCCPNHTL-LEQSNRDHPAMAHFIR-SDNPRAEYERCA----QSGRLSVKIPFHVTQGSISEEI-------------------- 
Aq       RAMAIHKSPDLIGDILQCCPKHI--EDQKKRGHQFPKHFICGAAKTETIYCEDP----ASGRLSITMPISSLQAKSLTSG-------------------- 
Mb       VFRLRYALPEHRKTRVETCVTH---QQAGSHFFGAPHNHLMSINREHVTYDTD-----STGHHYARVALDQFPFTDN----------------------- 
Mb2      VAHLEYTQTNQRNFVVNRCDMH---RQGDSG--PFAEHVLR-VNNPQANYHQ------RQERLAVSVPVASTRSGKV----------------------- 
Co       RATLRYKQMQFMKEPVRRCPLH---LSIDSD-----LHLLRACDQDTVYSVD------YHGRASIAVPFTPTMQPLVPVLINTLKDAHVPLVTRHPSSTH 

            210       220       230       240       250       260       270      
         ....|....|....|....|....|....|....|....|....|....|....|....|....|....|.
Hs_p53   -------------TTIHYNYMCNSSCMGGMNRRPILTIITLEDSSG-NLLGRNSFEVRVCACPGRDRRTEE 
Hs_p63   -------------TTVLYNFMCNSSCVGGMNRRPILIIVTLETRDG-QVLGRRCFEARICACPGRDRKADE 
Hs_p73   -------------TTILYNFMCNSSCVGGMNRRPILIIITLEMRDG-QVLGRRSFEGRICACPGRDRKADE 
Dm       -----------TRQTLAFKFVCQNSCIG---RKETSLVFCLEKACG-DIVGQHVIHVKICTCPKRDRIQDE 
C.sp.    -------------VTNLFQFMCFSSCVGGLNRRPIQVIFTLEH-DG-RVLGRQAVEVRICACPGRDRRADE 
Nv1      ------------FVTEMFAFMCFSSCPSGPSRRPVEIIFTLE-KDG-QTLGRQVVEIRVCACPGRDRKSDE 
Nv2      ------------YFKDMFQFMCFNSCPGGLNRRPIIVIFTLELS-G-VVYGRKVLDVRVCACPGRDKADQE 
Nv3      ------------IVHELFSFVCNNSC-GGLNRRAIQIVFTLETGGGCELLGRCSIETRVCACPGRDSKQDN 
Aq       ------------SVQAFFVFPCFTSELHKGPGQVAQLIFTLEIGG--VLYGRAVVDIRVCASTGRDRDNDE 
Mb       ------------VYSVPLRFHCFSSCPGSIARRMMQLMVYLEHSE--HILGITSVDCRCCACPGRDRLSAE 
Mb2      ------------EQNELFEWHCLTSCAGGINRRKIRVVFRLIDPDQ-NVLGVQHINVRVCACPVRDRRTHE 
Co       GEASRSNPYVCWSMTWFLKFMCYTSCTGGMNRRATEIVFTLEDSQG-LIYGAQALDFRTCASPSRDRKQLE 

Figure S6. Alignment of the p53 DNA binding domain. Taxa include Hs (Homo sapiens), Dm (Drosophila 

melanogaster), C.sp (Capitella sp.), Nv (Nematostella vectensis), Aq (Amphimedon queenslandica), Mb (Monosiga 

brevicollis) and Co (Capsaspora owczarzaki). DNA binding aminoacidic motifs (Nedelcu and Tan 2007) are 

depicted in blue. Non-conservative aminoacidic changes are shown in red.



Figure S7. Maximum likelihood tree of p53 family. The tree is rooted using the midpoint-rooted tree option. 

Statistical support was obtained by RAxML with 100-bootstrap replicates (bootstrap value, BV) and by Bayesian 

Posterior Probabilities (BPP). Both values values are shown on key branches. p63/73 subfamily  members are shown 

in blue and p53 subfamily members in orange.


