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Figure S1: Validation of mutations in genes KCQN3, NRCAM, SCN11A, and CSF2RB across breast cancer
cell lines using Sanger sequencing protocol. The rightmost panel shows CSF2RB mutation (G>T) in
KAIMRC1 cells but not in MDA-MB-231 and MCF-7 cells. The red arrow and asterisks point site of
changes.
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IL3RB_HUMAN/133-240 1 PPEPRDLQISTDQDHFLLTWSVALGSPQSHWLSPGDLEFEVVYKRLQDSWEDAAILLSNTSQATLGPEHLMPSSTYVARVRTRLAPGSRLSGRPSKWS|PEVCWDSQPG
tr|[F7IKP3[F7IKP3_CALJA 1 PPAPKDLQISTHQDHFLLTWSVALGVPQSQWLSQGDLEFEVVYKRLQDSWEDAASLLSNASQATLGLEHLMPSSTYMARVRTRLASGSRLSGRPSKWSIQEFYWNSQPG
tr|F7DHED | F7DHEQO_HORSE 1 PPAPKELQITNARDHFLLTWSMALGDSQSHWLS--NLEFEVVYRRLQDSWEDAPTLLSDSFQAILGPEHLLPSSTYVARVRARLAPGSGLSGRPSQWS|PEVRWDSQPG
tr|HOWSU8 | HOWSU8_OTOGA 1 PPAPQDLQISAIGEHFLLSWNVTLGGPQPHWLSQEDLEFEVVYRRLQDPWEDAPSLRSNTSQVVLGPSHLMPSSTYVARVRTFLVPGSDFSGRPSEWSIPEVRWDSQPG
tr|GILTB8 |GILTB8_AILME 1 APEPKDLLINTTGDRFLLTWTVALPGPQSHWLS--SLEYEVVYKRLQDSWEEASTLQVNSSQAILEPEHLIPSSTYVARVRTHLAPSSGLSGRPSPWSIPEVLWHSQRG
tr|F1SKKO | F1SKKO_PIG 1 PPAPRGLHVSAAQGCFLLSWTVAHEGPQSPWLS--SLEFEVVYRRLQDSWEDAHTIHSGSPQVTLGPEHLLPSSTYVARVRTRLAPGSGLSGRPSHWS|PEVHWVSQPG
tr|E2RIMS | E2RIMS_CANFA 1 APAPKDLLIDTTGDRFLLTWSVALPDSQGHWLS--NLEFEVAYKRLQDSWEEASTLHLNSSRAVLGPEHLVPSSTYVARVRTHLASNSGLSGRPSQWS|PEVRWHSQTG
tr|G3SXI4|G3SXI4_LOXAF 1 PPEPEDLEVSHAGDGFLLTWRAHLGGLQSRWLSERHLESELVYRRLQDSWEEASTLYSSSSQAVLGPEHLVPSSTYVARVRTRLAPGAGHSGKPSKWS|PEVRWDSQPG
tr|Q9z1A0|Q9zZ1A0_CAVPO 1 PPPPQDVQINTSGDQVLLTWSVALEGPHTSWLSQRDLEFEVVYKRLHEPWESASTLHSNSSQAALGPELFLPSSTYVARVRTRLARGSGFSGRPSQWSIPEVSWSSQPG
tr|GLTK65 |G1TK65_RABIT 1 PPPPTDLQISSRGGGFLLSWSVDLGESQRPWLSREDLEFEVLFRRLHDSWEEATSLLSNSSQAILGPEHLTPNSPYVARVRTRLAPGVAFSGRPSEWSISEIQWDSQSG
tr| FIMXH7 | FIMXH7_BOVIN 1 PPTPKDLNITATRESLLLFWSIAHEGFQSHWLS--SLEFEVVYKRLQDSWEDALTIHSKSPQAILELKDLQPSSTYVARVRTRLAPGSGLSGRPSQWSIQEVSWNSQPG
tr|G3INB9 |G3INBI_CRIGR 1 PPPPKDINISPSGDHFLLKWSVYPLGDAWVPWLSQEDLQFEVSYKRLQDSWEDAPSLHTSNLWATLEPKLLLPSNTYVARVRTQLSPGSTLSGKPSRWS|PEVQWDSQPG
tr|Q3u2T6|Q3U2T6_MOUSE 1 PPLPKNVSISSSEDRFLLEWSVSLGDAQVSWLSSKDIEFEVAYKRLQDSWEDAYSLHTSKFQVNFEPKLFLPNSIYAARVRTRLSPGSSLSGRPSRWS|PEVHWDSQPG
tr|Q782ZF5|Q78ZF5_RAT 1 PPPPKDISISPSGDHFLLKWSVPLGDAQVSLLSQKDIQFEVAYKQLQDSWEDASSLHTCNLWVTLEPKLFLPNSIYVARVRAQLAPGSSLSGRPSGWS|PEVHWDSPTE
tr|G3UFG8 |G3UFGB_LOXAF 1 PPEPEDLQVSHAGDGFLLTWRAHLGGLQSRWLSERHLESELVYRRLQDSWEEASTLLPVLPKAILRAP AGPG=-========= VAPSTGFSGKPSKWS|PEVRWDSQPG
tr|F7F5T7 | F7F5T7_ORNAN 1 PPAPKQLKVKSIGEGFLLSWNVSTEMP----LQ--DLEFEVLYKRQRDSWEDASSYILNRTQMILN-DTLIPGSTYVARIRTRLAPSSTLSGRPSAWSIPEETWQSQAG
tr|G5BAVS | G5SBAVB_HETGA 1 SLDKNGYFSFQPDRLLHIQRTVTLAGADRYSYSEGDLEFEVVYKRLHESWENASTLHSSSSQVTLGPELLLPSSTYVARVRTRLAPHSSFSGRPSQWSREVHWDSQPG
tr|HOZK65 |[HOZK65_TAEGU 2 PLPPQNLSVSSMTSDFLLTWKTTDRSQG---LE--NLDYEVTYKREWESWEEAASLLSNTTH SLSREDLVPGSSYVARVRARPGQASNFSGQYSKI EVSWKTPEG
tr|FINCG4 | FINCG4_CHICK 2 PLPPQNLSIRESSGDFLLTWTSPDGSQGLG----SALEYEVAYKREWESWEKAASLLSNTTR HLSH--LIPGSRYVARVRARPEQGRGFSGHYSE DVSWETPEG
tr|GIKSAL|G1KSAL_ANOCA 2 -LPPQNLVVNITEDDSFLIWEAGI---RNNWL-ENSLDFEVTYKRFWESWEESSSLVSNASQ LL--QHLVPGNTYVARVRSKPGRTSQFVGHYSDWS|SVVIWDTPEG
tr|FINCG4 [ FINCG4_CHICK 2 ---PPSVELMKSQE-YELRWKKH----- SLRYGFIKQKYQVAYKREWESWEKAASLLSNTTH' HL--SHLIPGSRYVARVRAR--PEQDYQGYWSEWSIEEFIWET---
tr|GINI15|GINI15_MELGA 2 PLPPQNLSVRESSGAFLLTWTAPDG-S5QG--L-GNALEYEVAYKRDWESWEDSL EMHLYSFSVFIPPLHLIPGSRYTIARVRARPEQDRGFSGQYSE! DVSWETAEG
tr|FEVPWL|[FEVPWL_MONDO PPTPKNLQITKNGT- QNHQASS---VLMFEVAYKR-WESWEEAFTKSSSTSHVTFGHDHLIPDNR- RAKTS- GERSSPWS|SEVSWESQEG
tr|G3wKI4 |G3WKI4_SARHA QSLQEFL---GLKFKVAYKR-WESWEEASTMDSSEAHVLLEYDHLIPNDP-----RAISS----- AGYSSPW|SHEFSWNSQEG
tr|F7FIP7 |F7FIP7_MONDO PEAPFDLNITYRKADFVLTFSTTHS--WNDYV-~-KELIHDIAYHQEQSDWT -~ -HIRSSYPHITLLERKLQPNSTYEVKIRSF—-PG EYFSGYWSDW|S|PTVYFRTPL-
tr|H9GEL3 |H9GEL3_ANOCA PEAPFNLKITYLEKEYLVDFSSRHG--PKTYLS-GKLMHELAYRQESTPWTNIES--QYTPLKILG-KKLQPGSRYEMRVRSKPH-GGYFEGTWSEW|
tr|HO0ZKE8 [HOZK6B_TAEGU 4§ eccccmmccnaa- TSNLTWSLNI---SSHYLD-GRREYQVRYRHVSQSWEEAANL PTEQDQVWANFERLSPNSKYEAAVRARPSARSRYNGIWSDW|
tr|FINDVY | FINDV9_CHICK 4 --PPEDLQVFSKAKTYNLTWSLNI---SSHYLS-GERQYEVRYRTTSQSWEEAETFIISQDQMWAPFERLSPNMKYEAAVRAKPGASSTCRGVWSDWSIKTVLWSTH-~
tr|QBUAS2 |QBUAB2_CANFA 4 - INQQWISLETLTPDTLYEFQVRVRAQRGS--HKTWSPWSQPLAFRTRP-
tr | FERXT4 | FERXT4_MONDO 4 - DQRWVCIEKLSPDTEYEFQVRGKPERTS--AAVWSPWSIQTLVFRTKP-
tr|G3wWNS2 [G3WNS2_SARHA 4 --ALSNLSLNQQEEAVNVSWEVPV---YSHYL EGHLIFEVRYQIQGNSWEKATTLPTITQDQRWVYLEKLSPNTKYELQVRGK--SKKNGSSGWSPW|S|PTLIFQTKP-
tr[GLPZNO [GIPZNO_MYOLU 5 --PPSDLQSNVSSDS VLTWGYSLG--LEPLAS--LLSYELAFKRQEEAWEQGSH--VGVTWLILEAVELDPGSTYEARLRVQMANEERYEGPWSEWSIRPVSFLS---
tr|HOVUF3 [HOVUF3_CAVPO 5 --PPSDLQSNTSSGS VLTWSISPP--LEPMAT--LLSYELAFKRQEETWERAQYKDIGVTWIVLEAIELDPGSTYEARLRVQIATEERLEGQWSNW[SIQSVCFSSP
tr|G1SXF3|[G1SXF3_RABIT 5 --PPSDLQSNISSGS VLTWSVSLA--LEPLTT--LLSYELAFKRQEEAWEGAQHKDVGVTRITLEAIELEPGSTYEARLRVQMATEERYEGQWSEWSIQPVCFRPP-~
tr|G5BX21|G5BXZ1_HETGA 5 --PPSDLQSNTSSGS VLTWSISPA--LEPMAA--LLSYELAFKKQEEAWERAQHDIVGVTLLTLEAVELDPGSTYEARLRVQMAMEECHEGQWSKW[SIQPVCFFSP
tr|FOPIKY|FOPIK9_HORSE 5 --PPSDLQSNVSSDS VLTWSITPA--LEPLTS--LLTYELAFKRQEEAWERARHKDVGVTRLILEAVELDPGTTYEARLRVQMATEDRYEGQWSEWSIQPVRFPS-
tr|GLL9A1|G1L9AL AILME 5 --SPSGLQRNISSDY' VLTWSVSPV--VEHLTS--VLSCELAFKEQEEAWEQARHHIVGVTQLTLETVELDPGSHYEARLQVQKATELRCEGQWSEWSIQFACFPT---
tr|H2ZZ29|H2ZZ229_LATCH 5 PHPPHNLSVKTTDANFLLAWETEYARDPTGVL-WGAVQYEVSYKRSWETWDDSTFLNEDTPQMELNGL LLDPGVEYSARVRAKPRGDQGFRGHWSEW|S[PSAMWQSAT-
tr|FIRGX9 | FIRGX9_PIG 5 --PPSDVQSNVSSDH VLTWSVRPA--LEPLAS--LLSYELAFKRQEEAWERARRKDIGVTWLKLEAVELDPGSTYEARLRVQMVTEERYEGQWSEW|S|LPVRFPAP-~
tr|E2QZT2 |E2QZT2_CANFA 5 --PPLDLQSNVSSGS VLTWGVSLA--LEPLAA--ILSYELAFKKQEEAWEQARHRDVGVTRLTLEAVELDPGSSYEARLRVQMATEQHYEGQWSEWSIQSVCFPSP-~
tr|G3TPNS |G3TPNS_LOXAF 5 --PPSALQSNVSSDY VLTWSISPA--LEPMAG--LLTYELAFKRQEETWEQARHKDVGVTWLILEAMELDPGSTYEARLRVQMAQEERYEGQWSEWS|LPVCFLTP--
tr|FIMTF9 | FIMTF9_BOVIN 5 --PPSDLQSNVSSEH VLTWSVSPA--LEPLAM--LLSYELAFKRQEEAWEWARHKDVGVTWLKLEAAELDPGSAYEARLRVQMAAEERYEGVWSDWSIQPACFAAP--
tr|I3M006|13M006_SPETR 5 --PPSDLHSNISSGS VLTWTISPA--LEPMTT--LLSYELALKRQEEAWEQARHKDVGVTWLILEAIELDPGSTYEARLRYVRMAVEERHEGQWSEWSIQSVCFPSP--
tr|H2ZZ29|H2ZZ29_LATCH 5 -PPPFNLSVSELLDNFKVEWKKALPYP-----~ HMQQKYELQFKKQAEAWEFSETLDQDTTDMLLPKMLLDSGSSYVMRVRTKMLKTL SYDGPWSQWSIQEAKWETK -~
tr|H 0| HOWXYO_OTOGA 5 --PPSDLHSNISSGY ILTWNISPA--LEPMTT--LLSYELAFKRQEEAWEWAQHKDVGVTWLILEATIELDPGFTYEARLRVQMATGALYSGQWSEWSHPVCCSSP--
tr|Q5U4K2 [Q5U4K2_XENLA 5 -PPPRWLMSDKLKDTVILSWKSPVPST--FHL---TMLYQIAYRRQWEGWKDSASNVTKELNVSLSPRLFVSGSTYIFRVRTLPHDGEQPKGSWSKWS|KELTMKIPEG
tr[G1Q835[G1Q835_MYOLU 6 --APDSLEVTQEGST NVTWTVPQA---SHYL-ERHLEFEVRTRSLDRSWEEASLLKQNQQWIFL--ETLAPDTAYELQVRVRAQRGSLL--TWSPWSIQPLAFRTRP-
tr|Q8CBUL|Q8CBUL_MOUSE 6 --APHSLQVLHIDTR NISWKVSQ---VSHYI-EPYLEFEARRRLLGHSWEDASVLSLKQRQQWLFLEMLIPSTSYEVQVRVK-~-AQRNNTGTWSPWSIQPLTFRTRP-
tr|I3LD35|I3LD35_PIG 6 --PPNSLQVAHIGTR NITWNLSQ---FSHYL-QSYVEFEVRTRSPGLSWEEGLL--SRGSH XL--ETLAPDTPYELQVRVR--PQLGHQKAWSP! PLL-=====
tr|I3N1D4|I3N1D4_SPETR 6 --APDSLQVLEVGTT NVTWRTSL---VSHYI-ESYLEFQVRTRTPGHSWEEAALLSLRQQQQWIWLEQLTPRTPYELQVRVR--PRRGDHTVWSPWSRPLAFRTRP-
tr|FIN409 | FIN409_BOVIN 6 --PPHSLQVVRIETR NITWTVSQ---VSHYI-QNDVEFEARLRYADHSWEDARLLTLRQNQQWISLENLAPGTEYELQVRAK--PRLGSHEVWSHWSIQPLAFRTVP-
tr|GOKS5MS | GIKSM 6 --APDLLQITHVGTK NITWKVPQ---SSHYI-ESYLEFEARTRSPGHSWEEASVLILRQNQQWICLETLTPGTLYEFQVRVR--AHLGSHKAWSPWSIQPLAFRTRP-
tr[FISKKO [FISKKO_ -MAPPTLNLTKDREGYILHWKEE -KMNYPHIGYIFQVQYKKDADSWEETKTVLQKGHSMSLPP--LEPATRYQARVRVKPDPGS - YNGTWSKWSIKEQSWDTE--
tr|G3SX14|G3sX14 7 -MDRPTLNVTKDGDSYMLRWETQ -KQYYGHIRHSFEVQYRKDTDSWEESKTTLENTYNMPLLP--LEPSTRYWARVRVKPSLSS-YNGIWSEWSIEELSWDTE-~
tr| FIMXH7 | FIMXH7_B! 7 -MAPPTLNVTKGRDGYILHWREE -KMSYSHIACIFQVQYKKEGASWEDTKTDFQNAHTMSLPP--LEPASRYQARVRVKPDPGN-YNGIWSEWSIEARSWDTD-~
tr|Q3u2T6|Q3U2T6_MOUSE 7 -MEPPTLNLTKNRDSYSLHWETQ ~KMAYSFIEHTFQVQYKKKSDSWEDSKTNLDRAHSMDLSQ-~LEPDTSYCARVRVKPISN--YDGIWSKWSIEEYTWKTD-~
tr|F7DHEO | F7DHEO_HORSE 7 -MPPPKLNVTRSTDGYVLLWKAE -EMMYKHIGHTFQVQYKKDTASWEDSKTSLQNAHSMSL PW--LEPSTKYQARVRVKPTPGG-YNGVWSEWS[EERSWGTE-~
tr|Q9Z1A0|Q9Z1A0_CAVPO 7 -MAAPTLNVTKDGDTYSLRWVTE -KMYYSHIENTFEIQYRTAGDRWENSKTTLKNAHNMPLPP--LEPATTYLARVRVKPSPGGAYNGIWSEWSIEEQRWTTD-~
tr|G3UFG8 |G3UFGB_LOXAF 7 -MGCPTLNVTKDGDSYILHWEAD 'YRKDTALWKEAKTALQNTYSLWLSG--LEPSTRYWARVRVKPTPAIL-YNGIWSEWSIEARSWDTE--
tr|GILTB8 [GILTB8_AILME 7 'YKKDAASWEESKTTLQNAHSMSLPP--LEPSTRYRARVRVEPTPSG-YRGIWSEWSIEECFWDTE-~
tr|E2RIMS [ E2RIMS_CANFA 7 'YKKDTVSWEKSVMKLENAHSMSLPP--LEPSTRYQARVRVKPT-RG-YDGVWSEWS[EEHFWDTD-~
sp|P32927 [ IL3RB_HUMAN 7 'YRKDTATWKDSKTTLQNAHSMAL PA- -LEPSTRYWARVRVRTSRTG-YNGIWSEWS[EARSWDTE-~
tr|F7IKP3|F7IKP3_CALJA 7 -FTLSPL-========- WGWSG FRS_ TNP-QDSKTTLPNAHSMTLPA--LEPSTMYRARVRVKTSRSG-YKGIWSQWS[EERSWETE-~
tr|Q78ZF5|Q78ZF5_RAT 7 —MNPPTLNLTKNRDSYSLHWETQ —----KMSYPFIQHAFQVQYKKKLDRWEDSKTNLNHAHSMDLPQ--LEPGTSYCARVRVKTIPE--YKGLWSEW|
tr[H2TYMS [H2TYMS_TAKRU 8 -- ~NALLTWKYPPGDLQYGWI---TLVYELQYRREAENWKVKPS--LWETHLEL--LS-LPVGDYVVRVRCRSK----NSQLWSKW|
tr|Q63968|Q63968_9MURI B memmmmmee e ===-RTGYNGIWSEWSEAHS--~~=--- MAL --PALEPSTRYWARVRVRTS-RTGYNGIWSEW
tr|G3PSA4|G3PSA4_GASAC 8 - —~AALLSWSYPPSDLRYGWI---TLVYELQYRREPDAWKVKHP--LREPQVEL --LG-LPAGDYVVRVRCRSQ----NSGLWSAW
tr|QBUAQ2 |QBUAQ2_TETNG - ~NALLSWRYPPGDLQYGWI---TLVYELQYRRDAGNWKVKPS--LREPQVEL--LS-LPVGDYVVRVRCRSK----NSPLWSKW|
tr|ABWHI2 [ ABWHI2_DANRE - SNVSWSKGSNFP----KSIKKHEFQLQFKDAHTSWEMAKPQLSQENYTQLNHDLL TVGEEYQARVRVKPVEDGHFRGEWSEW|
tr|I316v4|1316V4_ORENL ~NALISWTYPPAHVQYGWI---TLVYELQYRREPDNWKVKHP--LREPQVEL --LG-LPVDDYVVRVRCRPQ----HSKLWSDW|
tr|G4RIEQ |G4RIEQ_ONCMY ---PGSPVI---INGTNATWSAG--SPLSFKIY--EYEFQVKVKR DQLWGEAQSLTRL--~---~ KQEPW—-DGIHHIRVRVKPTQ--PPSSHWSEWS'I'I'ASWTSE--
tr|I31PI3|I3IPI3_ORENI PNPPQHVNVTEKDNNWIVKWTEPNKSE-----~ KHGLYYQVLYYRKQD--ENSSTLLDFTSWTLLG- KSLAPLQWQVKVRSLWPGSKYEGIPSE [TDPVEWTTNEG
tr|F1R4Q0 | F1IR4Q0_DANRE KQPFNLTIRNIDGGFNLTWDY===========--~ LIYRVRVLS-KSSPEKENILQQNQQSMVILSEKL! HVADVQVAVNPEW-FPSMWSEW|S]
tr|G3w556|G3w556_SARHA 10 PRAPRNLIYSQGSDVFFLTWDNNYP-PDHFLIE--ELQYMVEIQKKKDTTT- QFEKIYSSLNLTFLAYHLENKSTYTARVRSKVSD QTYTGQWSD!
tr|H3AGM7 [H3AGM7_LATCH 10 PKRPENLTIE---TKMRLSWKNPYD--DGSFLS-DELIFQVHYKKKGDPEKNAIENVSATTEYVIISNDLEPGVNYTAKVRVRS=--~-EEYKTDWSD!
tr|HOXTC8 [HOXTCB_OTOGA 10 PRAPGNLTVHTNSDTLLLTWSNPYP-PGTFLHS--ELAYMVNVSREHNSS-DF--RIYNVTVLRITASTLKHGVSYTARVRAW---AESYNSNWSE
tr|Q3u905|Q3U905_MOUSE 10 PLAPDNLTLHTNSDEWLLTWNNLYP-SNNLLYK--DLISMVNISREDNPA-EF--IVYNVPRLSFPINILMSGVYYTARVRVR---SQILTGTWSEWSIPSITWY---~

*** all swissprot (release 2014_07) human gene positions have been pre-computed and are currently available.
** submission of novel variations for scoring is temporarily unavailable.
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Figure S2: Conservation of amino acid residues in protein IL3RB_HUMAN. S230 is highly conserved
across vertebrates. This diagram is the output from “mutationassessor” program.



