Figure S1. BRAF’s amino acid sequence. The protein sequence below is represented in FASTA form
and represents BRAF’s canonical sequence. The protein contains 766 amino acid residues.

>sp|P15056 | BRAF HUMAN Serine/threonine-protein kinase B-raf OS=Homo
sapiens 0X=9606 GN=BRAF PE=1 SV=4
MAALSGGGGGGAEPGQALFNGDMEPEAGAGAGAAASSAADPAIPEEVWNIKOMIKLTQEHIEALLDKFGGEHN
PPSIYLEAYEEYTSKLDALQQOREQQLLESLGNGTDFSVSSSASMDTVTSSSSSSLSVLPSSLSVFQONPTDVAR
SNPKSPQKPIVRVFLPNKQRTVVPARCGVTVRDSLKKALMMRGLIPECCAVYRIQDGEKKPIGWDTDISWLTG
EELHVEVLENVPLTTHNFVRKTFFTLAFCDFCRKLLFQGFRCQTCGYKFHQRCSTEVPLMCVNYDQLDLLFVS
KFFEHHPIPQEEASLAETALTSGSSPSAPASDSIGPQILTSPSPSKSIPIPQPFRPADEDHRNQFGQRDRSSS
APNVHINTIEPVNIDDLIRDQGFRGDGGSTTGLSATPPASLPGSLTNVKALQKSPGPQRERKSSSSSEDRNRM
KTLGRRDSSDDWEIPDGQITVGQRIGSGSFGTVYKGKWHGDVAVKMLNVTAPTPQOLOAFKNEVGVLRKTRHV
NILLFMGYSTKPQLAIVTQWCEGSSLYHHLHIIETKFEMIKLIDIARQTAQGMDYLHAKSITHRDLKSNNIFL
HEDLTVKIGDFGLATVKSRWSGSHQFEQLSGSILWMAPEVIRMQODKNPYSFQSDVYAFGIVLYELMTGQLPYS
NINNRDQITFMVGRGYLSPDLSKVRSNCPKAMKRLMAECLKKKRDERPLFPQILASIELLARSLPKIHRSASE
PSLNRAGFQTEDFSLYACASPKTPIQAGGYGAFPVH

Figure S2. NRas’s amino acid sequence. The protein sequence below is represented in FASTA form

and represents NRas’scanonical sequence. The protein contains 189 amino acid residues.

>sp|P01111 |RASN HUMAN GTPase NRas OS=Homo sapiens 0X=9606 GN=NRAS PE=1
sv=1
MTEYKLVVVGAGGVGKSALTIQLIQNHFVDEYDPTIEDSYRKQVVIDGETCLLDILDTAGQEEYSAMRDQYMR
TGEGFLCVFAINNSKSFADINLYREQIKRVKDSDDVPMVLVGNKCDLPTRTVDTKQAHELAKSYGIPFIETSA
KTRQGVEDAFYTLVREIRQYRMKKLNSSDDGTQGCMGLPCVVM

Figure S3. C-Kit's amino acid sequence. The protein sequence below is represented in FASTA form
and represents c-Kit’s canonical sequence. The protein contains 976 amino acid residues.
>sp|P10721|KIT HUMAN Mast/stem cell growth factor receptor Kit OS=Homo
sapiens 0X=9606 GN=KIT PE=1 SV=1
MRGARGAWDFLCVLLLLLRVQTGSSQPSVSPGEPSPPSTHPGKSDLIVRVGDEIRLLCTDPGFVKWTFEILDE
TNENKONEWITEKAEATNTGKYTCTNKHGLSNSIYVFVRDPAKLFLVDRSLYGKEDNDTLVRCPLTDPEVTNY
SLKGCQGKPLPKDLRFIPDPKAGIMIKSVKRAYHRLCLHCSVDQEGKSVLSEKFILKVRPAFKAVPVVSVSKA
SYLLREGEEFTVTCTIKDVSSSVYSTWKRENSQTKLQEKYNSWHHGDFNYERQATLTISSARVNDSGVEFMCYA
NNTFGSANVTTTLEVVDKGFINIFPMINTTVFVNDGENVDLIVEYEAFPKPEHQOWIYMNRTFTDKWEDYPKS
ENESNIRYVSELHLTRLKGTEGGTYTFLVSNSDVNAATAFNVYVNTKPEILTYDRLVNGMLQCVAAGFPEPTT
DWYFCPGTEQRCSASVLPVDVQTLNSSGPPFGKLVVQSSIDSSAFKHNGTVECKAYNDVGKTSAYFNFAFKGN
NKEQIHPHTLFTPLLIGFVIVAGMMCIIVMILTYKYLOQKPMYEVQWKVVEEINGNNYVYIDPTQLPYDHKWEF
PRNRLSFGKTLGAGAFGKVVEATAYGLIKSDAAMTVAVKMLKPSAHLTEREALMSELKVLSYLGNHMNIVNLL
GACTIGGPTLVITEYCCYGDLLNFLRRKRDSFICSKQEDHAEAALYKNLLHSKESSCSDSTNEYMDMKPGVSY
VVPTKADKRRSVRIGSYIERDVTPAIMEDDELALDLEDLLSFSYQVAKGMAFLASKNCIHRDLAARNILLTHG
RITKICDFGLARDIKNDSNYVVKGNARLPVKWMAPESIFNCVYTFESDVWSYGIFLWELFSLGSSPYPGMPVD
SKFYKMIKEGFRMLSPEHAPAEMYDIMKTCWDADPLKRPTFKQIVQLIEKQISESTNHIYSNLANCSPNRQKP
VVDHSVRINSVGSTASSSQPLLVHDDV

1



Figure S4. NF1's amino acid sequence. The protein sequence below is represented in FASTA form
and represents NF1’s canonical sequence. The protein contains 2,839 amino acid residues.
>sp|P21359 |NF1 HUMAN Neurofibromin OS=Homo sapiens 0X=9606 GN=NF1l PE=1
Sv=2
MAAHRPVEWVQAVVSRFDEQLPIKTGQONTHTKVSTEHNKECLINISKYKFSLVISGLTTILKNVNNMRIFGE
AAEKNLYLSQLIILDTLEKCLAGQPKDTMRLDETMLVKQLLPEICHFLHTCREGNQHAAELRNSASGVLFSLS
CNNFNAVFSRISTRLQELTVCSEDNVDVHDIELLQYINVDCAKLKRLLKETAFKFKALKKVAQLAVINSLEKA
FWNWVENYPDEFTKLYQIPQTDMAECAEKLFDLVDGFAESTKRKAAVWPLQIILLILCPEIIQDISKDVVDEN
NMNKKLFLDSLRKALAGHGGSRQLTESAATIACVKLCKASTYINWEDNSVIFLLVQSMVVDLKNLLFNPSKPFS
RGSQPADVDLMIDCLVSCFRISPHNNQHFKICLAQNSPSTFHYVLVNSLHRIITNSALDWWPKIDAVYCHSVE
LRNMFGETLHKAVQGCGAHPATIRMAPSLTFKEKVTSLKFKEKPTDLETRSYKYLLLSMVKLIHADPKLLLCNP
RKQOGPETQGSTAELITGLVQLVPQSHMPEIAQEAMEALLVLHQLDSIDLWNPDAPVETFWEISSQMLFYICKK
LTSHQMLSSTEILKWLREILICRNKFLLKNKQADRSSCHFLLFYGVGCDIPSSGNTSQMSMDHEELLRTPGAS
LRKGKGNSSMDSAAGCSGTPPICRQAQTKLEVALYMFLWNPDTEAVLVAMSCFRHLCEEADIRCGVDEVSVHN
LLPNYNTFMEFASVSNMMSTGRAALQKRVMALLRRIEHPTAGNTEAWEDTHAKWEQATKLILNYPKAKMEDGQ
AAESTLHKTIVKRRMSHVSGGGSIDLSDTDSLQEWINMTGFLCALGGVCLQORSNSGLATYSPPMGPVSERKGS
MISVMSSEGNADTPVSKFMDRLLSLMVCNHEKVGLQIRTNVKDLVGLELSPALYPMLFNKLKNTISKFFDSQG
QVLLTDTNTQFVEQTIAIMKNLLDNHTEGSSEHLGQASIETMMLNLVRYVRVLGNMVHAIQIKTKLCQLVEVM
MARRDDLSFCQEMKFRNKMVEYLTDWVMGTSNQAADDDVKCLTRDLDQASMEAVVSLLAGLPLQPEEGDGVEL
MEAKSQLFLKYFTLFMNLLNDCSEVEDESAQTGGRKRGMSRRLASLRHCTVLAMSNLLNANVDSGLMHSIGLG
YHKDLQTRATFMEVLTKILQQGTEFDTLAETVLADRFERLVELVTMMGDQGELPTIAMALANVVPCSQWDELAR
VLVTLFDSRHLLYQLLWNMFSKEVELADSMQTLFRGNSLASKIMTFCFKVYGATYLOKLLDPLLRIVITSSDW
QHVSFEVDPTRLEPSESLEENQRNLLOMTEKFFHAIISSSSEFPPQLRSVCHCLYQATCHSLLNKATVKEKKE
NKKSVVSQRFPONSTIGAVGSAMFLRFINPATVSPYEAGILDKKPPPRIERGLKLMSKILQSTANHVLFTKEEH
MRPEFNDFVKSNFDAARRFFLDIASDCPTSDAVNHSLSFISDGNVLALHRLLWNNQEKIGQYLSSNRDHKAVGR
RPFDKMATLLAYLGPPEHKPVADTHWSSLNLTSSKFEEFMTRHQVHEKEEFKALKTLSIFYQAGTSKAGNPIF
YYVARRFKTGQINGDLLIYHVLLTLKPYYAKPYEIVVDLTHTGPSNRFKTDFLSKWFVVFPGFAYDNVSAVY I
YNCNSWVREYTKYHERLLTGLKGSKRLVFIDCPGKLAEHIEHEQQKLPAATLALEEDLKVFHNALKLAHKDTK
VSIKVGSTAVQVTSAERTKVLGQOSVFLNDIYYASEIEEICLVDENQFTLTIANQGTPLTFMHQECEAIVQSIT
HIRTRWELSQPDSIPQHTKIRPKDVPGTLLNIALLNLGSSDPSLRSAAYNLLCALTCTFNLKIEGQLLETSGL
CIPANNTLFIVSISKTLAANEPHLTLEFLEECISGFSKSSIELKHLCLEYMTPWLSNLVRFCKHNDDAKRQRV
TAILDKLITMTINEKQOMYPSIQAKIWGSLGQITDLLDVVLDSFIKTSATGGLGSIKAEVMADTAVALASGNVK
LVSSKVIGRMCKIIDKTCLSPTPTLEQHLMWDDIAILARYMLMLSFNNSLDVAAHLPYLFHVVTFLVATGPLS
LRASTHGLVINITHSLCTCSQLHFSEETKQVLRLSLTEFSLPKFYLLFGISKVKSAAVIAFRSSYRDRSFSPG
SYERETFALTSLETVTEALLEIMEACMRDIPTCKWLDOQWTELAQRFAFQYNPSLQPRALVVFGCISKRVSHGQ
IKQIIRILSKALESCLKGPDTYNSQVLIEATVIALTKLQPLLNKDSPLHKALFWVAVAVLQLDEVNLYSAGTA
LLEQONLHTLDSLRIFNDKSPEEVFMAIRNPLEWHCKOMDHFVGLNFNSNFNFALVGHLLKGYRHPSPAIVART
VRILHTLLTLVNKHRNCDKFEVNTQSVAYLAALLTVSEEVRSRCSLKHRKSLLLTDISMENVPMDTYPIHHGD
PSYRTLKETQPWSSPKGSEGYLAATYPTVGQTSPRARKSMSLDMGQPSQANTKKLLGTRKSFDHLISDTKAPK
RQEMESGITTPPKMRRVAETDYEMETQRISSSQOHPHLRKVSVSESNVLLDEEVLTDPKIQALLLTVLATLVK
YTTDEFDQRILYEYLAEASVVFPKVFPVVHNLLDSKINTLLSLCODPNLLNPIHGIVQSVVYHEESPPQYQTS
YLOSFGFNGLWRFAGPFSKQTQIPDYAELIVKFLDALIDTYLPGIDEETSEESLLTPTSPYPPALQSQLSITA
NLNLSNSMTSLATSQHSPGIDKENVELSPTTGHCNSGRTRHGSASQVQKQRSAGSFKRNSIKKIV
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Figure S5. PTEN’s amino acid sequence. The protein sequence below is represented in FASTA form
and represents PTEN canonical sequence. The protein contains 403 amino acid residues.
>Sp|P60484 | PTEN HUMAN Phosphatidylinositol 3,4,5-trisphosphate 3-
phosphatase and dual-specificity protein phosphatase PTEN OS=Homo sapiens
0X=9606 GN=PTEN PE=1 SV=1
MTAITIKEIVSRNKRRYQEDGFDLDLTYIYPNIIAMGFPAERLEGVYRNNIDDVVRFLDSKHKNHYKIYNLCAE
RHYDTAKFNCRVAQYPFEDHNPPQLELIKPFCEDLDQWLSEDDNHVAATHCKAGKGRTGVMICAYLLHRGKFL
KAQEALDFYGEVRTRDKKGVTIPSQRRYVYYYSYLLKNHLDYRPVALLFHKMMFETIPMFSGGTCNPQEFVVCQ
LKVKIYSSNSGPTRREDKFMYFEFPQPLPVCGDIKVEFFHKONKMLKKDKMFHFWVNTFFIPGPEETSEKVEN
GSLCDQEIDSICSIERADNDKEYLVLTLTKNDLDKANKDKANRYFSPNFKVKLYFTKTVEEPSNPEASSSTSV
TPDVSDNEPDHYRYSDTTDSDPENEPFDEDQHTQITKV



