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H.sapiens HAEAPASPAPLSPLEYELDPEFEPOSRPRSCTHPLORPELOASPAKPSGE TAADSHIP! 1 TLGSGLLLEDSARYLAPGGADPGSGPATARGGL SGGTAALLAPA
H.nusculus IIFIEFIPFISP\"PLSPLEVELDPEFEPQSRPRSETHPLIIRPELnFISPﬂKPSEETFIFID5I|IPEEI]I]I]EDDEI]GEGRFI55FIH\"IEEEVSS-TLESELLLEDSFIIILLﬂPEEﬂDLGSGPHSHHGRLSEETPTQLQPQ
G.gallus HAEA-SPPGPLSPLDYELDPEFEPQSRPRSCTHPLARPELOASPAKPAGEPPADARSHIPEEENDDEEGGGARHAYGGARPAGGEARARGGPEEAARPPYPLPGGGPEGPGPAPGGAARAAGGGEL -
D.rerio HAETTLEPLSSLDIAIDPDFEPQKRPRSCTHPLP====ESSHAKPASHDT-=DIIPEEEDDEDD~ =SANTIHANGHGEGEDHGSPSLAEEL ISTHGOENTGSPLSSOAASATTAS

D.nelangaster HHDGYAQEHPRLTHTDNGLAHDOLGGD- —LPLDYGFEPQTRARSHTHPCPRPENF YEPTDELDSTKASHQOLAPGDSO——
C.elegans HHEHLYDOGTDASSSASTSTSSYSRFGADTFHHTPDDYHHHODHEP IPRORCHTHP: -HRRPHLEPPLNSSFIIHEI]IPEEI]HI]LYESNE[IEEQLEEHSSNESTHHLHTPDESNSHQ
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H.sapiens OPLPPPOPGAAGGSGOPRKCSSRRHAHGHLSYADLITRATESSPDKRLTLSOIYEHHYRCYPYFKOKGDSHSSAGHKHS IRHHLSLHSRFHRYQHEGT GKSSHHIINPDGGKSGKAPRR:
H.nusculus
G.gallus
D.rerio
D.nelangaster
C.elegans TSFPSEHSESPI]I]T\"SEKKTTTRRNHHENHSYHELITTHIHHSPEKRLTLHQWENHVHNVFYFRI]KEI]SNSSHEIIKNSIRHNLSLHSRFHRIQNEEHEKSSHNVINFIJH KPGRHPRRTRERSNTIETT
Consensus  ........€e0v.ee..kK, sSRRHAHGNESYASLIT, AL, ssp#KRLTLSO! Y #HNYqnYPYFKDKGDSHSSAGHKHSTRHHLSLHSRFnR | ONEGE GKSSHHRiHP #a . kpGk.pRR. . .Ra.snit
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H.sapiens MKYTKS-RGRARKKKAALOTA=- ~PESADDSPS0=-~L SKHPGSPTSRSSDELDA=-HTDFRSRTHSHAS==TY¥SGRLSPIHASTEL DEVADDDAPLSPHLY SSSASLSP=====5YSKPCTYELPRL
H.nusculus  MKYTKS-RGRAAKKKARLOAR: ~PESADDSPSO--L SKHPGSPTSRSSDELDA-HTDFRSRTHSHAS--TYSGRLSPILASTELDDYADDDGPLSPHLYSSSASLSP-----5YSKPCTYELPRL
G.gallus HKYTKS-RGRARKKKAALATA ~QEASEDSPSO--1 SKHPGSPTSRSSDEL DA-HTDFRSRTHSHAS--TISGRLSPILASTEL DDYVADDDAPLSPHLYSSPSSLSP—-—--5VHKPCTYELPRL

D.rerio HNKYTKTARGRARKKKAALOAR- ~0EGSLENISAGGL SKHPGSPTSRSSDEOESCHTDFRSRTHSHAS--TYSGRLSPILANPELDDYSDGP-PLSPILYSSPSSLSPPSSTSSHSKTCPGELPYL
D.nelangaster -RYEKR-RGRAKKRYEALROAGYYGLHDATPSPSSSYSEGLDHFPESPLHSGGGFALS--PDFRORASSHAS--5SC~GRLSPTRAG-DLEPDHGFPYDYONTTHTOAHAQALEEL TGTHADEL TLCHANG
C.elegans TKAQLEKSRRGAKKRIKERALHGSLHSTLHGNSIAGSIOTISHOLYDDDSHOGAFDHY-PSSFRPRTASHLSIPGSSSRYSPAIGS=DIYDDLEFPSHYGESYPAIPSDIVDRTDOHRIDATTHIGEYOL
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H.sapiens TDHAGTHHLHDGLTENLHDDLLDNITLPPS===0PSPTGGLHORSSSFPYTTKGSGLGSPTSSFHSTYFGPSSLN=-SLROSPHOTIOENKPATFSSHSHYGHOTLODLLTSDSL===SHSDYHHTOSDPL
H.nusculus TDHAGTHHLMDGLAEHLHDDLLDHIALPPS---0PSPPGGLHORGSSFPYTAKSSGLESPTESFHSTYFGPSSLH-SLROSPHOTIOENRPATF SSYSHYGHOTLODLLASDSL --~SHSDYHHTOSDPL
G.gallus TDHAGTHHLHDGL TDHLHDDLLDHITLPSS===005P TEGHHORSSSFPYGSKGSELGSPSSSFHNAYF GPSSLH=-SLROSPHOTIOENKAATFSSISHYHHATLODLLASDAL ===5SHSDYHHTASDPL
D.rerio ADLTGTHHLNE--ADNLHYDLLDNIATOYOVYOESSPFSFGSKSTASPPSTSTSOTYSHNTGGFSHPIFGPSP-G-SLROKPHOTIOENKQTSFSSISCF-ETSLODLLNSDSLYSHSHSDYHNTOSDPL
D.nelangaster OGFSARSGLPSOPPPPPYOPPOHOAAOOAA--0ANSPYALNGPASGYNTLAPASACLLHRSLHCSCHHHARDGLSPHSYTTTHSPAYPHSEPSSDSLHTYSHYYLDGPADTARL H--YaanaoannganL
C.elegans KOESKPIKTEPIAPPPSYHELNSYRGSCAONPLLRNPIVPSTHFKPHPLPGAYGHYONGGITPINMLSTSHSSPLPGIOSCGIYAADHTYASSSALPIDLENLTLPDOPLHDTHDYDALIRHELSOAGGR
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H.sapiens NSQASTAYSAON--SPRNYHLRHODPHHSFAROPHOGSLYHONLLHHOHOTOGA-LGGSRALSHSYSHHGLSESSSLGSAKHONOSPYSOSHOTLSDSLSGSSLYSTSANLPYHGHEKFPSDLDLDHFHGS

H.nusculus  HSOASTAVSAOH--ARRNYHLRHNDPHHSFAROPTOGSLYHONLLHHOHOTOGA-LGGSRALSHSYSHHGLSDSSSLGSAKHANASPASOSHATLSDSLSGSSLYSASANLPYHGHOKFPSDLDLOHFHGS

G.gallus HSOASTAYSAON=--SRRNINLRNDPHHSFAAQSSOGGLYNOSLPHHOHOSHSSPLSGSRALSHSISHIGLHDSHSLGS-KHOO-SPYNOSHATLSDPLSGSSLYSSSHHLPYHGHEKFPSDLDLDIFHGS

D.rerio ISOASARYTSONYRLRHNPHLRHDPHHSSFSSYLNGR--SGHLONKQHHOGSHGOGSLRSLSHNRAOSLYNDANNLY SAK-OLLOPOPTHLHTETPLY SGHNGSHGLGICHPSGTORFPSDLDLDIFHGS

D.nelangaster SASLEDHHCASTLIGOCLEYLHNHEAOPIDEFHLENFPYGHLECHYEELLOAEHSYGGLLDTHIPLATY----HTHLYNS5SGPLSTSHISHL SHISSHSGSS5LSLNALOAQLANNANANARNNNNAANNG
C.elegans HIHFDL
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H.sapiens LEEDIIESIIRSELIII]H[IELDFNFI]SLIST[!NWELN-\"ENFTEHKQHSSQSHVPE
H,nusculus  LECOHESIIRSELHDADGLOFHFDSLISTONYYGLH-YGHF TGAKOASSOSHYPG
G.gallus LECDHESIIRSELHDADGLDFNFDSLISAONYYSLN=-YGHF TGAKOASSOSHYPG
D.rerio LDCDYDSITRSELHDSDGLDFHFDALH--OHAYSLHPYGHF TGTKO-SHHSHYPG
D,nelangaster O00HOOHOQOLLLHHNHHSSSSLELATOTATTHLHARYOYSOPSYYTSPPSHYH
C.elegans

Consensus  ..sesevevssaleciiniseriinieirirrseirs¥iriinaadSa 800,

Figure S1. Sequence alignment of vertebrate and invertebrate orthologs of FOX03. The
sequences shown and their corresponding NCBI access codes are Homo sapiens
(NP_001446), Mus musculus (mouse; NP_001363896), Gallus gallus (chicken;
XP_001234496), Danio rerio (zebrafish; NP_571160), Drosophila melanogaster (fruit fly;
NP_001262557), and Caenorhabditis elegans (nematode worm; NP_001364784).
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Figure S2. Starting model of FOXO3 bound to DNA. Extended structures representing the
N-and C-termini were added to the crystal structure of the FOXO3 DNA-binding domain
bound to DNA (PDB# 2UZK). The added N- and C-termini contain structures of the
polypeptide chain devoid of specific secondary structure elements to avoid any undue
structural bias in the subsequent molecular dynamics simulations. Similarly, the ends of
the DNA molecule in PDB# 2UZK were extended with random sequence to generate a
longer DNA molecule.
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Figure S3. Gaussian kernel density estimation of the phase space determined by root mean
square (RMSD) and solvent accessible surface area measurements from the ten
independent implicit simulations over 500 ns simulation time. The scale is indicated by
color bar (‘cubehelix’ color scheme) on the right hand side.
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Figure S4. Frequency of secondary structure elements across ten independent molecular
dynamics simulations (gb8_md#1 - gh8 _md#10, 500 nanoseconds each). The frequency of
formation of specific structures is shown on the vertical axis. The amino acid position
across the primary amino acid sequence is shown on the horizontal axis. (A) Frequency of
helical structures (combined values for a-, m- and 3,,-helices). (B) Frequency of extended
structures (combined values for parallel- and anti-p3 sheets). (C) Frequency of extended
structures (combined values for bends and turns). (D) Frequency of all identified secondary
structure elements (combined data as shown in (A), (B) and (C)). The DNA-binding domain
emerges distinctly as the most stable structure with essentially 100% stability.



