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Figure S1.  Dbl regulates apical differentiation but not epithelial barrier formation. (A) Caco-2 cells were screened for GEFs regulating junction formation 
and apical differentiation using a functional siRNA screen. The table shows positive hits of the screen that were confirmed in two independent rounds of 
screening. (B and C) Caco-2 cells transfected with control or Dbl-specific (targeting all isoforms) siRNAs were processed for confocal microscopy as indi-
cated. Shown are confocal zy sections from the apical membrane (A) and z sections to illustrate the observed cell flattening and reduced accumulation of 
apical F-actin and DPPIV. (D) Caco-2 cells were transfected with siRNAs as indicated and analyzed by immunoblotting total cell extracts with anti-Dbl anti-
bodies. (E) Caco-2 cells transfected with control and Dbl-specific siRNAs were fixed and stained to the tight junction protein ZO-1. Shown is an epifluores-
cence image. (F and G) Caco-2 cells transfected with siRNAs were subjected to a calcium switch protocol. Tight junction formation was then assayed by 
measuring transepithelial electrical resistance and fluorescent dextran permeability. Note that the effect of Dbl on junction formation was measured at the 
same time as the effect of SH3BP1; hence, the control values are the same as those previously published in Elbediwy et al. (2012). (H) The linearity of tight 
junctions was determined by measuring the length of linear junctional fragments in images such as those in E. Shown are means ± SD (n = 10). (I and J) 
Levels of Dbl depletion and active Rho GTPases in Caco-2 cells were measured after transfection of siRNAs (J shows means ± SD, n = 3). Bars: (B) 30 µm; 
(C) 10 µm; (E) 20 µm.
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Figure S2.  Analysis of Dbl expression and depletion. (A) MDCK cell lines stably expressing Dbl-Myc isoforms were processed for immunoblotting using 
anti-myc antibodies. (B and C) Total cell extracts of Caco-2 cells that had been transfected with control siRNAs and siRNAs targeting all Dbl isoforms or 
Dbl3 only were immunoblotted with antibodies against DPPIV, ezrin, Crb3, and -tubulin. (D and E) Caco-2 cells transfected with siRNAs were processed 
for immunofluorescence using antibodies against the apical marker DPPIV and the apical polarity regulator Crb3 (D) or ezrin (E). Shown are epifluores-
cence images. (F) Expression of endogenous Dbl in MDCK cells was analyzed by epifluorescence using antibodies against Dbl and occludin. (G and H) 
MDCK cells were transfected with siRNAs as indicated and expression of Dbl3 was analyzed by immunoblotting and RT-PCR (G). (H) The effect of Dbl deple-
tion on total levels of active Cdc42 (shown are means ± SD, n = 4). Bars, 20 µm.
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Figure S3.  Expression of Dbl isoforms and ezrin analysis. (A–D) Myc-tagged Dbl isoforms were transiently expressed in MDCK and Caco-2 cells and local-
ized by immunofluorescence using antibodies against the myc tag (A, C, and D) or Dbl (B). (E and F) Caco-2 cells were transfected with siRNAs and pro-
cessed for immunofluorescence as indicated. Bars: (A, C, and D) 5 µm; (B) 10 µm; (E and F) 20 µm.
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Figure S4.  Dbl is required for enrichment of active Cdc42 at apical cell–cell contacts. (A) Total levels of apical FRET activity after transfection of siRNAs and 
FRET Cdc42 biosensor (shown are means ± SD, n ≥ 12 imaged fields). (B) Caco-2 cells were transfected with siRNAs and processed for immunofluores-
cence using anti–Cdc42-GTP and ZO-1 antibodies. (C and D) Caco-2 cells were transiently transfected with plasmids encoding the indicated constructs. 
The cells were then extracted for immunoblotting (C) and determination of total levels of active Cdc42 by G-LISA assay (D; shown are means ± SD, n = 5). 
Bars, 20 µm.
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Figure S5.  Dbl3 activates the Par3–Par6–aPKC pathway. (A–C) Conditional MDCK cell lines stably expressing active or mutant Dbl3-myc were analyzed 
by phase-contrast microscopy (A), immunofluorescence followed by confocal microscopy (B; shown are confocal xy sections taken at the apical–lateral bor-
der), or immunoblotting (C). (D and E) Dbl3-myc MDCK cells were transfected with siRNAs and incubated with tetracycline as indicated before analysis by 
immunoblotting and immunofluorescence combined with confocal microscopy (xy sections were taken at the apical–lateral border). (E2) A z scan and the 
corresponding xy section of an area that contains ezrin-expressing and -depleted cells. Bars: (A) 30 µm; (B, D, and E) 10 µm.



Table S1. Alignment of CRAL-TRIO domains. The CRAL-TRIO domains of DOME and the indicated proteins were aligned 
using the Eukaryotic Linear Motif (http://elm.eu.org). The leucine residue mutated to inactivate the CRAL-TRIO domain of Dbl3 is 
labelled with an asterisk. 

Dbl3            ---QDIAFLS GGR------G KDNAWIITFP ------...E NCNFRCIPEE VIAKVLTYLT SIARQ..--- -----NGSDS 
AAD25756/1-0    EDLATAAYMN G-------VD RESHPVCYNV HSEELY...Q TIGSEKNREK FLRWRFQLME KGIQK..--- -LNLKPGGVT 
A49678/1-0      YYDIARHQIV EVA----GDD KYGRKIIVFS ACRMPP...- --SHQLDHSK LLGYLKHTLD QYVES..--- -----DYTLLT  
00939/1-0       EAETGKIYRS SC------VD KLGRPVLIMR PSV---...- --ENSKSVKG QIRYLVYCME NAVQN..--- ----LPPGEE 
O35239/1-0      EILSGKFTIL NVR------D PTGASIALFT ARLHH-...- --PHKSAQHV VLQALFYLLD RAVDS..--- ----FETQRN 
CAA15638/1-0    KRTFDYADIL PLP----GLT PDKCKVSLYC FREFE-...- --ASKMHHTE DTRAFFMVSD CRFVT..-PD DLAKPDVLSE 
AAF25952/1-0    LLQERVVFLT GGR------D RRGGPLLCFP ATP---...- --RRDRLKPE DLRRLLSYLI SIPSD..--- -----AAKNL 
NIP2_HUMAN/1-0  YKKVISHGGY YGD------G LNAIVVFAVC FMPES-...S QPNYRYLMDN LFKYVIGTLE LLVAE..--- -----NYMIV 
CAB55301/1-0    ------AFLS GGR------G KDNAWIITFP ------...E NCNFRCIPEE VIAKVLTYLT SIARQ..--- -----NGSDS 
YUQP_CAEEL/1-0  RRKHAPIDII GPQ----RKE DGDRLVVVDR AGRIDV...S GLMKSVQPTE YLHEMFRSFE EIQRR..-LM KMEAETGVQC 
Q9ZWD6/1-0      ELEEVLQYYP QGYH---GVD KEGRPVYIER LGKAHP...S KLMRITTIDR YLKYHVQEFE RALQE.KFPA CSIAAKRRIC 
Q91870/1-0      ELLSGKFTVL PGR------D ENGAALALFT ARLHR-...- --PDVTTHKA VLQAIIYQLD KAIER..--- ----VETQRN 
O43304/1-0      PPALLEEFYA GGWH---YQD IDGRPLYILR LGQMDT...K GLMKAVGEEA LLRHVLSVNE EGQKR..CEG STRQLGRPIS 
190854/1-0      TIEAGYPGVL SSR------D KYGRVVMLFN IENWQ-...- --SQEITFDE ILQAYCFILE KLLEN..--- ----EETQIN 
AAF02821/1-0    DLDLLQFFTL QGL------D RSGNRIFRIV GKYFP-...- --ARVVSAER LKKYISQKIS NQCPE..--- ---GPLCLVY 
CAB51563/1-0    ENATGKQVLL G-------YD KDGRPCLYLY PAR---...- --QNTKTSPL QIRHLVFSLE CAIDL..--- ----MPPGVE 
KARI_RAT/1-0    ILKEKVAFVS GGR------D KRGGPILTFP ART---...- --NHDRIRQE DLRKLVTNLA SVPSE..--- -----DVCKR 
O48940/1-0      ELAQDKVFMQ G-------HD KIGRPILMVF GGRHF-...- --QNKDGLDE FKRFVVYVLD KVCAS..--- ----MPPGQE 
O23217/1-0      EGETGKASRA SF------HD RQGRVVLIMR PAM---...- --QNSTSQEG NIRHLVYLLE NAIIN..--- ----LPKGQK 
A53057/1-0      PPDVIQKFMT GGDV---GHD KDGSVLRIEP WGYLDM...K GIMYSCKKSD LEKSKLLQCE KHLKD..LEA QSEKVGKPCT 
4437/1-0        EKPLIAKFYP QYYH---KTD KDGRPVYFEE LGAVNL...H EMNKVTSEER MLKNLVWEYE SVVQY.RLPA CSRAAGHLVE 
Q23130/1-0      FNDISAHEII QVIA---DGD RVGRPIVVVY AYRLP-...- -SSKEIDHAR LLQYLVQIID KIVDQ..--- -----DYTIV 
O48939/1-0      PADLYRAVRD SQLIGLSGYS REGLPVFAIG VGLST-...- --FDKASVHY YVQSHIQINE YRERI.ILPS ASKKQGRPIT 
SC14_SCHPO/1-0  EKEAVSKYYP QFYH---KTD IDGRPVYVEQ LGNIDL...K KLYQITTPER MMQNLVYEYE MLALK.RFPA CSRKAGGLIE 
CAB63153/1-0    DLEGKVAYMR G-------YD KEGHPVCYNA YGVFKE(5)R VFGDEEKLNK FLRWRVQVLE RGVKM..--- -LHFKPGGVN 
Q22824/1-0      NMSAVAEYFP GGIM---GKS KRGDVVYMQA MAKAHP...K TLVKAGPTSQ LFQLCISETE MSFKI..-IR QTEQETERKM 
Q17910/1-0      NPIFQKRLMP RGEI-LEKTD NQNRLLWYIE YATITV...E SIAHSIRSSE ACKFQFLQFE YMLRK..-VM EQEERTGCLS 
DBS_HUMAN/1-0   QLKKRFAYLS GGR------G QDGSPVITFP DYP---...- --AFSEIPDK EFQNVMTYLT SIPSL..--- ----QDAGI- 
CAB62036/1-0    ETWSSLLFWH G-------YD KNQRPCLIVR LGLAFL...- -KLPSHERPR FAQAIISQVE HGVLH..--- ---LLTPENS 
AAF18525/1-0    GSEFEKLVFT H------GVD KQGHVVIYSS YGEFQN..KE IFSDKEKLSK FLKWRIQFQE KCVRS..--- -LDFSPEAKS 
O24659/1-0      DLDDDKVYMG G-------AD RTGRPILLGF PVKNF-...- --SAKRDMPK FKSYCVYLLD SICAR..--- ----IPRGQE 
TTPA_RAT/1-0    LLKAGYHGVL RSR------D PTGSRVLIYR ISYWD-...- --PKVFTAYD VFRVSLITSE LIVQE..--- ----VETQRN 
NF1_DROME       EFKTLKSMNI FYQA---GTS KSGYPVFYYI ARRYK-...- ---IGETNGD LLIYHVILTL KPFCH..--- --SPFEVVID 
AAD23650/1-0    EIDEVLKYYP QGYH---GVD KDGRPVYIER LGQVDA...T KLMQVTTIDR YVKYHVREFE KTFNI.KLPA CSIAAKKHID 
Q93546/1-0      DHPVHHHWKT GLTG--ESGI IPNTIVNIEQ TGSNDY...W GMLHSYPTNE ILRARVHDLE SMLKA..-VM DLEKKTNQQC 
Q22467/1-0      DCSVPLRYLP GSLI---GLD HENNVVSLQM IGHLDA...A GLMPATRNSD LYRMRIAESE GVMQI..-IR KMEKEQGKPL 
Q06705/1-0      NLELQKATIQ G-------YD NDMRPVILVR PRLHH-...- --SSDQTEQE LEKFSLLVIE QSKLF..--- ---FKENYPA 
O81806/1-0      LIEKLEIFKI HGR------D KRGRKILRII GKFFP-...- --ARFLSLDV LKKYLEEKIF PRLGR..--- ---KPFAVLY 
AAF19259/1-0    PPEVIQLYDS GGLC---GYD YEGCPVYFNI IGSLDP...K GLLLSASKQD MIRKRIKVCE LLLHE..CEL QTQKLGRKIE 
Q9Z1J8/1-0      PPEVIQKYMP GGLC---GYD RDGCPVWYDI IGPLDP...K GLLFSVTKQD LLKTKMRDCE RILHE..CDL QTERLGRKIE 
O76636/1-0      DHPILKKYFP LGLVG--ETG KDNQLLVIEC AGRIDL...M GILKSVHLSD FLIQRFKFQE KMLAA..-MN EMERKYGTQC 
O15915/1-0      IREIGSAGCV YVN----KRD KKGRPIIFAV PRNDT-...- --LKNVPSEL KFKNLVYWLE QGFSR..--- --MDEPKGIE 
YNX1_YEAST/1-0  ENESGKQVIL G-------YE NDARPILYLK PGR---...- --QNTKTSHR QVQHLVFMLE RVIDF..--- ----MPAGQD 
O01324/1-0      EEDELNKYVP IDVIG-QNHQ DDNKVLMFER TGKIDI...S GLVDNVLMHK FMQIKLKMME GVHQK..-VV AAERKTGRQS 
BAA90344/1-0    EAETGKIYRA DY------KD KHGRTVLVLR PGL---...- --ENTTSGKG QIKYLVYCLE KAIMS..--- ----LTEDQE 
Q9ZW01/1-0      ELAEGLAYVA G-------LD DECRPVLVFR IKQDY-...- --QKLHTQKQ LTRLVVFTLE VAIST..--- ----MSRNVE 
BAA90976/1-0    DIASLKALYQ T------GVD NCGRTVMVVV GRNIP-...- --VTLIDMDK ALLYFIHVMD HIAVK..--- -----EYVLV 
O61528          VLRDGIAVLP GGRC------ RAGQAVIVCP SREQP-...- --VNQDNLRN VFLYLFEVTS KMARE..--- ---------K 
YN02_CAEEL/1-0  RPTVIKQYFP GCWH---NSD KAGRPMYILR FGQLDT...K GMLRSCGVEN LVKLTLSICE DGLQR..AAE ATRKLGTPIS 
YJO5_YEAST/1-0  NTELQNVGIL TFDA---NGD ANKKAVTWNL YGQLV-...K KKELFQNVDK FVRYRIGLME KGLSL..--- -LDFTSSDNN 
YQF6_CAEEL/1-0  SIAPFLQFIA SSRL(4)WSD EHNAFLFVER AWSQP-...K EFIKTFKTSD YLLHCFGYSE MLQQLILRRE KKQSADKGPV 
O17907/1-0      PPECLEKYCG YGLL----GD TEGRPILMSL LGNVDV...E GLLRSVASLD YIKFSLAAIE KGMKL..CEE KAKESGRPFE 
5824562/1-0     NHPIHKHWKY GITG--PSGH MDNVIVNIEQ CGKTDY...T GMMETYSILE VMRARMVDLE QMLHH..-VM ELEAKTGKQA 
P78783/1-0      NFVKASMYFI WGQ------D KKGRAIVFLN LHNFIP...- -PKNTKDMEE LKALILYAME NARLF..--- -LDSEQNAAK 
YN04_YEAST/1-0  ENETGKQVIL GF-------D NAKRPLYYMK NGR---...- --QNTESSFR QVQELVYMME TATTV..--- ----APQGVE 
YAS2_SCHPO/1-0  DDDFVRQLRI GKCFI-FGED KHNRPVCYIR ARLHK-...- --VGDVSPES VERLTVWVME TARLI..--- ----LKPPIE 
NF1_HUMAN       EFKALKTLSI FYQA---GTS KAGNPIFYYV ARRFK-...- ---TGQINGD LLIYHVLLTL KPYYA..--- ----KPYEI- 
Q9XVU9/1-0      GKDCFERFHI SQLN--YEVT SKNLHVFVQK MEGTDI...K EILKVMPLSY VLHSYFMLQE NFSRA..-MA HTERKTGKTS 
Consensus/60%   pbchhpbbb. sh.......D +pGpslbbb. hsph...... ...pshs.pc bl+bblbbbE phbpp..... .....s..bp 

 
 
 

 

 

 

 

 

 

 

      



Dbl3            RFTIILDRRL DT----...- ---WSSLKIS LQKISA.SFP GNLHLVLVLR PTSF--LQRT FTDIGFWFSQ EDFMLKLPVV 
AAD25756/1-0    SLLQIHDLKN APGVSR...- TEIWVGIKKV IETLQD.NYP EFVSRNIFIN VPFW---FYA MRAVLSPFLT QRTKSKFVVA 
A49678/1-0      YLHHGLTSDN KPS---...- ---LSWLRDA YREFDR.KYK KNIKALYIVH PTM---FIKT LLILFKPLIS FKFGQKIFYV 
T00939/1-0      QMVWMIDFHG YSLAN-...- -VSLRTTKET AHVLQE.HYP ERLAFAVLYN PPK---FFEP FWKVARPFLE PKTRNKVKFV 
O35239/1-0      GLVFIYDMCG SNYAN-...- -FELDLGKKV LNLLKG.AFP ARLKKVLIVR APIW---FRV PYSIISLLLK DKVRERIPIL 
CAA15638/1-0    GEVQIFDMKG TTMRHI...S RLTISTLRAY IKFLQL.AFP VRLRAIHMIN CPT---YLDR IVSVVKPFIS DEVFKLIRFH 
AAF25952/1-0    GFTVIIDMRG NG----...- -NCSTNAKTI LKVLQE.HFS ANIHNVVIIK PDN------F WQKQRASISS HKYKFETTTV 
NIP2_HUMAN/1-0  YLNGATTRRK MPS---...- ---LGWLRKC YQQIDR.RLR KNLKSLIIVH PSW---FIRT LLAVTRPFIS SKFSQKIRYV 
CAB55301/1-0    RFTIILDRRL DT----...- ---WSSLKIS LQKISA.SFP GNLHLVLVLR PTSF--LQRT FTDIGFWFSQ EDFMLKLPVV 
YUQP_CAEEL/1-0  YMHYIFDLEA LNFDPT..LL GVVNGPFRVS WQLVGQ.HYR EFIDKFIVIN SPS---YINV LWSALSPFIP EQSKQRIVFA 
Q9ZWD6/1-0      STTTILDVQG LGIKNF...T PTAANLVAAM SKIDNS.YYP ETLHRMYIVN AGTG--FKKM LWPAAQKFLD AKTIAKIHVL 
Q91870/1-0      GLIFIYDMIN SSYGN-...- -FDYELCVKI LNLLKG.AFP ARLKCVFIVS SPLW---FRA PFAVLRLFVR EKLRERVRTV 
O43304/1-0      SWTCLLDLEG LNMRHL...W RPGVKALLRM IEVVED.NYP ETLGRLLIVR APR---VFPV LWTLISPFIN ENTRRKFLIY 
190854/1-0      GFCIIENFKG FTMQQA...A SLRTSDLRKM VDMLQD.SFP ARFKAIHFIH QPW---YFTT TYNVVKPFLK SKLLERVFVH 
AAF02821/1-0    MHSTVQKDDN SPG---...- ---ITILRWI YEDLPS.DIK DRLQLVYFIH PGLR--SRLV IATLGRLLLS GGLYWKIKYV 
CAB51563/1-0    TLALLINFKS SSNRS-...- NPSVGQGKEV LNILQT.HYC ERLGRALVIN IPW---AVWG FFKLISPFID PITREKLKFN 
KARI_RAT/1-0    GFTVIIDMRG SK----...- ---WDLIKPL LKTLQE.AFP AEIHVALIIK PDN------F WQKQKTNFGS SKFIFETSMV 
O48940/1-0      KFVGIAELKG WGYSN-...- -SDVRGYLSA LSILQD.YYP ERLGKLFIVN APY---IFMK VWQIVYPFID NKTKKKIVFV 
O23217/1-0      QMSWLIDFTG WSMAV-...- NPPMKTTREI IHILQN.YYP ERLGIAFLYN PPR---LFQA VYRAAKYFLD PRTAEKVKFV 
A53057/1-0      GLTVVFDMEN VGSKHM...W KPGLDMYLYL VQVLED.NYP EMMKRLFVIN APT---LFPV LYKLVKPLLS EDMKNKIFVL 
4437/1-0        TSCTIMDLKG ISISSA...- YSVMSYVREA SYISQN.YYP ERMGKFYIIN APFG---FST AFRLFKPFLD PVTVSKIFIL 
Q23130/1-0      YFHYGLRSHN K-----...- -PPVRWLFQA YKQLDR.RFK KNLKALYVVH PTR---FIRI IFSLFKGFIS SKFENKFHYV 
O48939/1-0      TCIKVLDMTG LKLSAL...- -NQIKLLTII SSIDDL.NYP EKTNTYYIVN APY---IFSA CWKVVKPLLQ ERTRRKIQVL 
SC14_SCHPO/1-0  TSCTIMDLKG VGITSI...- HSVYSYIRQA SSISQD.YYP ERMGKFYVIN APWG---FSS AFNLIKGFLD EATVKKIHIL 
CAB63153/1-0    SIIQVTDLKD MPK---...- RELRVASNQI LSLFQD.NYP ELVATKIFIN VPW---YFSV IYSMFSPFLT QRTKSKFVMS 
Q22824/1-0      GVIIIMDLDG FSMDLL...Y TPTLKVYMSL LTMLQN.IFP DFARRIYIIN CPA---MMSA VYAMVSPVLS SQTREKV--- 
Q17910/1-0      SLRHIVNMDG YEINPFT.MV FVTSGTLAYY SQLFHFENYP ELVTPVDMVN IAKW---IHV PYKIAKAMMP TGFSEKFRLH 
DBS_HUMAN/1-0   GFILVIDRRR DK----...- ---WTSVKAS VLRIAA.SFP ANLQLVLVLR PTGF--FQRT LSDIAFKFNR DDFKMKVPVI 
CAB62036/1-0    ELTVLVDCEG LSPLR-...- -IPMQMMRSC SSILQD.HFP NRLGCLFIIR LPP---VVRV ISQTFIQILR PTTRKKLRIE 
AAF18525/1-0    SFVFVSDFRN APGLGQ...- RALWQFIKRA VKQFED.NYP EFVAKELFIN VPWW--YIPY YKTFGSIITS PRTRSKMVLS 
O24659/1-0      KFVCIVDLKG WGYSN-...- -CDIRAYIAA IEIMQN.YYP ERLGKALMIH VPY---MFMK AWKMIYPFID NVTRDKFVFV 
TTPA_RAT/1-0    GVKAIFDLEG WQISHA...F QITPSVAKKI AAVVTD.SFP LKVRGIHLIN EPV---IFHA VFSMIKPFLT EKIKGRIHLH 
NF1_DROME       FTHTCSDNRF R-----...- ---TEFLQKW FYVLPT.VAY ENVHAVYIYN CNS----WVR EYTKFHDRIL APLKGNRKLL 
AAD23650/1-0    QSTTILDVQG VGLKSF...S KAARDLLQRI QKIDSD.NYP ETLNRMFIIN AGSG---FRL LWSTVKSFLD PKTTAKIHVL 
Q93546/1-0      SVIYIMDLTG IKFDKR..TI TLLTGGLSAI SAFMAE.HYV ELVHSFVLVN VPA---FISA IWTIAKPLLP ERTRNKCNIL 
Q22467/1-0      GTSVIFDLDG LSMVQI...D LAALKVVTTM LSQLQE.MFP DVIRKIFIVN TPT---FIQV LWSMISPCLA KQTQQKVKIL 
Q06705/1-0      STTILFDLNG FSMSN-...- -MDYAPVKFL ITCFEA.HYP ESLGHLLIHK APW---IFNP IWNIIKNWLD PVVASKIVFT 
O81806/1-0      VHTGVQRSEN FPG---...- ---ISALRAI YDAIPV.NVR DNLQEVYFLH PGLQ--SRLF LATCGRFLFS GGLYGKLRYI 
AAF19259/1-0    MALMVFDMEG LSLKHL...W KPAVEVYQQF FSILEA.NYP ETLKNLIVIR APK---LFPV AFNLVKSFMS EETRRKIVIL 
Q9Z1J8/1-0      TIVMIFDCEG LGLKHF...W KPLVEVYQEF FGLLEE.NYP ETLKFMLIVK ATK---LFPV GYNLMKPFLS EDTRRKIVVL 
O76636/1-0      SVIYILDLEG LKFDPA..LI SIVTGPYRIL WASVYT.AYP EWINTLFLIN APS---FMTL LWKAIGPLLP ERTRNKVRIC 
O15915/1-0      QFCFIVDYKD FGSGN-...- -MDMKTNLEA MHFLLD.HCP ERMGQSLFLD PPA---LFWF AWKIISPFLN EVTLSKVRFI 
YNX1_YEAST/1-0  SLALLIDFKD YPDVPK(5)K IPPIGVGKEV LHILQT.HYP ERLGKALLTN IPW---LAWT FLKLIHPFID PLTREKLVFD 
O01324/1-0      GGLFIMDLDG ISFSPK..LI SVLTGPYRIM WGTLFD.HYP QLLQKIIIVN APS---FVNV LHQACSPFLP EDYKEKIVIT 
BAA90344/1-0    KMVWLTDFQS WTLGS-...- -TPLKVTRET VNVLQD.CYP ERLGLAILYN PPR---IFES FWKIVKPFLD HETYKKVKFV 
Q9ZW01/1-0      QFVILFDAIA A-----...- -AVLLVTLIV LFSFSL.NVP LLILCNSTAH LPF---FFFF FIYKTNPKLL QISISFH--- 
BAA90976/1-0    YFHTLTSEYN H-----...- -LDSDFLKKL YDVVDV.KYK RNLKAVYFVH PTF---RSKV STWFFTTFSV SGLKDKIHHV 
O61528          GFLVVIDMRG K-----...- -QTWTNVRHI LKALSS.IES SSTVQVFIIK PEK------F WEKQKAQMSL GTWDFEVEMI 
YN02_CAEEL/1-0  SWSLVVDLDG LSMRHL...W RPGVQCLLKI IEIVEA.NYP ETMGQVLVVR APR---VFPV LWTLISPFID EKTRKKFMVS 
YJO5_YEAST/1-0  YMTQVHDYKG VSVWRM...D SDIKNCSKTV IGIFQK.YYP ELLYAKYFVN VPT---VFGW VYDLIKKFVD ETTRKKFVVL 
YQF6_CAEEL/1-0  QFIVIFDLNT VNITDYVNPM SGYMKLWQIR SELWQD.WFP EMVQRIYLTN PPR---LLGL LWKVARVFLS EENLKRIEII 
O17907/1-0      QMTLVFDLEN ITSAHF..SC KQFASSFTTL VSLFQD.HYP LFLRKILIIR APEM--ARIA YASITAILQD PITRLVEMPS 
5824562/1-0     WILYVMDITG LQYNKK..LY DLVTGSMKSL ADFMAD.HYV EMIKVGVVKN AQTVN-VPYG KIHVVTKFIK AGRKLRWWVR 
P78783/1-0      GVLGLVDLTY FSRKN-...- -IDLDFARVF AETFQN.YYP EILGQALIVG SGFRMALFEG VWSIGKYFLD PEVRSKVTFC 
YN04_YEAST/1-0  KITVLVDFKS YKEPGIITDK APPISIARMC LNVMQD.HYP ERLAKCVLIN IPW---FAWA FLKMMYPFLD PATKAKIVFL 
YAS2_SCHPO/1-0  TATVVFDMTD FSMSN-...- -MDYGPLKFM IKCFEA.HYP ECLGECIVHK APW---LFQG VWSIIKSWLD PVVVSKVKFT 
NF1_HUMAN       ----VVDLTH TGPSN-...- RFKTDFLSKW FVVFPG.FAY DNVSAVYIYN CNS----WVR EYTKYHERLL TGLKGSKRLV 
Q9XVU9/1-0      SVVCILDLKG LNLMDFMNPL SGPAQLARLV VQVWAE.YFS EHLCKLLLIN PPG---IISV MWQVTKRLVD PNTVEKLAFL 
Consensus/60%   .bshlbDbct bsh....... ..sbssb+ph bpblps.paP -plpphbllp sPb...bb.s baplhpsFls ppscpKl.bl 
 

 

 

 

 

 

 

 

 

 

 

 

 



 

                            * 
Dbl3            ML.---SSVS DLLTYID..D KQLTPELGGT LQ... 
AAD25756/1-0    RP.--AKVRE TLLKYIP..A DELPVQYGGF KT... 
A49678/1-0      NY.-----LS ELSEHVKLEQ LGIPRQVLKY DDFLK 
T00939/1-0      YS.DDPNTKV IMEENFD..M EKMELAFGGN DD... 
O35239/1-0      T-.-----TS EVTQHLP..R ECLPKNLGGY VK... 
CAA15638/1-0    T-.---QSIN TLYEFVP..R EMLPEEYGGG AG... 
AAF25952/1-0    S-.-----IE SLNKIVE..S HQLTGDFEGQ QL... 
NIP2_HUMAN/1-0  F-.--NLAEL AELVPME..Y VGIPECIKQV DQELN 
CAB55301/1-0    ML.---SSVS DLLTYID..D KQLTPELGGT LQ... 
YUQP_CAEEL/1-0  G-.--SNWKE ELLDIVD..K ECLPERYGGM IP... 
Q9ZWD6/1-0      EP.---KSLF KLHEVID..S SQLPEFLGGS CS... 
Q91870/1-0      K-.-----AH ELVNHIP..K ESLPEHLGGT SK... 
O43304/1-0      SG.SNYQGPG GLVDYLD..R EVIPDFLGGE SV... 
190854/1-0      G-.---DDLS GFYQEID..E NILPSDFGGT LP... 
AAF02821/1-0    SR.-----LQ YLWEDIK..K GEVEIPDFVK NH... 
CAB51563/1-0    EP.------- -LDRYVP..K DQLDSNFGGS LH... 
KARI_RAT/1-0    S-.-----VE GLTKLVD..P SQLTEEFDGS LD... 
O48940/1-0      EK.--NKVKS TLLEEME..E SQVPEIFGGS LP... 
O23217/1-0      YP.KDKASDE LMTTHFD..V ENLPKEFGGE AT... 
A53057/1-0      G-.--GDYKD TLLEYID..A EELPAYLGGT KS... 
4437/1-0        G-.--SSYQK ELLKQIP..A ENLPVKFGGK SE... 
Q23130/1-0      MC.---IDEL ENALSVA..R LNLPSPIRDH DKSFS 
O48939/1-0      P-.--GCGRD ELLTIMD..Y SSLPHFCRRE GS... 
SC14_SCHPO/1-0  G-.--SNYKS ALLEQIP..A DNLPAKLGGN CQ... 
CAB63153/1-0    KE.--GNAAE TLYKFIR..P EDIPVQYGGL SR... 
Q22824/1-0      --.-----FA ILSQYAD..S HKLEGDRTKI AV... 
Q17910/1-0      DR.---HFIE TLTEDIN..I DDIPVSLGGN DA... 
DBS_HUMAN/1-0   ML.---SSVP DLHGYID..K SQLTEDLGGT LD... 
CAB62036/1-0    G-.--ETFHR VLSEYLQ..- -TLPSYLGSN CN... 
AAF18525/1-0    GP.--SKSAE TIFKYVA..P EVVPVKYGGL SK... 
O24659/1-0      DD.--KSLQE VLHQEID..D SQIPDTLGGK LA... 
TTPA_RAT/1-0    G-.--NNYKS SLLQHFP..- DILPLEYGGN ES... 
NF1_DROME       FL.---ESPN KLTDFIDAEQ QKLPGATLSL DE... 
AAD23650/1-0    G-.--NKYQS KLLEIID..S NELPEFLGGN CT... 
Q93546/1-0      N-.--SEWRV EVLKMAE..G SCLPSYWNDE ED... 
Q22467/1-0      G-.--NDWKQ HLKENIG..E EVLFERWGGT RK... 
Q06705/1-0      KN.-----ID ELHKFIQ..P QYIPRYLGGE ND... 
O81806/1-0      SR.-----VD YLWEHVR..R NEIEMPEFVY DH... 
AAF19259/1-0    GD.---NWKQ ELTKFIS..P DQLPVEFGGT MT... 
Q9Z1J8/1-0      G-.--NSWKE GLLKLIS..P EELPAHFGGT LT... 
O76636/1-0      SGN--SDWKT SVQKHAH..I DNIPKHWGGT LV... 
O15915/1-0      NS(5)KRTFA ELLEYVD..I ENLEQNLGGN LD... 
YNX1_YEAST/1-0  EP.------- -FVKYVP..K NELDSLYGGD LK... 
O01324/1-0      S-.--EPAIG AIQKHAD..K CFLPSDLGGD LE... 
BAA90344/1-0    YS.SDKESQK IMADVFD..L DKLDSAFGGR NP... 
Q9ZW01/1-0      --.---EHTC DYTQNSR..R GIRTFVDLST AT... 
BAA90976/1-0    D-.--SLHQL FSAISPE..Q IDFPPFVLEY DA... 
O61528          S-.-----FE SLIKIID..S SHLPKTVGGS YP... 
YN02_CAEEL/1-0  GG.SGGDLKE ELRKHIE..E KFIPDFLGGS CL... 
YJO5_YEAST/1-0  TD.-----GS KLGQYLK..- DCPYEGYGGK DK... 
YQF6_CAEEL/1-0  S-.------- DKSDLAG..S SCRPGEFVNT VP... 
O17907/1-0      E-.--SDWKW SLAQIVN..L DAWPMYWGGN LV... 
5824562/1-0     G-.--NRNFG LGVFHSD..E EQVADFFIAK QV... 
P78783/1-0      K-.-----PA QVSGYVD..S KYIPLSMHGQ FD... 
YN04_YEAST/1-0  G-(6)SDWKE ELLKYID..P EELPEELGGT LK... 
YAS2_SCHPO/1-0  RN.-----YR DLQQYIN..P DNILKEFGGP NP... 
NF1_HUMAN       FI.---DCPG KLAEHIEHEQ QKLPAATLAL EE... 
Q9XVU9/1-0      SN.-----VE DLKKYLE..P EAIPVEYGGT YR... 
Consensus/60%   s.....p.bp pLhcblc... ppLP.pbGGp .s... 
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Table S2.  siRNA sequences of confirmed hits of the library screening

Gene First round siRNAs Second round siRNAs

siGenome ON-TARGETplus

SPATA13 5-GAAGAAACUUGCCAUGUUA-3 5-CCACACAGGAACACGGUGA-3

SPATA13 5-GGAGAGCAUCGACAAGAUA-3 5-GUACCAUGCUCUAAAGCGA-3

SPATA13 5-GGACCAACGUCAUCCGGGA-3 5-CUGCAACCUCAGCGUGAA-3

SPATA13 5-GCGCAGCUAGCCACUAUUU-3 5-GGACCAACGUCAUCCGGGA-3

VAV3 5-UAAUAGAUCUUCAGCAGUA-3 5-GAAACAUUAUCACGACUUU-3

VAV3 5-GCAGAGACCGAACUUAUUA-3 5-GCAAUUAGCAUUAAGUACA-3

VAV3 5-GCAAAGCACAUCAAGAUUU-3 5-AGUACAAGAUAGCCAAUAA-3

VAV3 5-AGACCGAACUUAUUAAUAG-3 5-AGACCGAACUUAUUAAUAG-3

TRIO 5-GAUAAGAGGUACAGAGAUU-3 5-GUAAAGAAGUGAAAGAUUC-3

TRIO 5-GGAAGUCGCUCCUUGACAA-3 5-CGACCUAUCCGUAGCAUUA-3

TRIO 5-CAACGGAGAGUCCAUGUUA-3 5-GGAAUACAACCACGAAGAA-3

TRIO 5-GAACACCAACUUCAGAUAA-3 5-AGAACAGGGUAUUGCAUUA-3

OBSCN 5-GCAGACAGCGACACCUAUA-3 5-GAUGUGAGCUGCAGAUUCA-3

OBSCN 5-AGACAUACCGCGAAGAUGA-3 5-CCAAGGUGGUGUUUGCUAA-3

OBSCN 5-GGAAGGACAUACACUCUCA-3 5-GCAGACAGCGACACCUAUA-3

OBSCN 5-CAGGAGAGAUCCAAUUUGU-3 5-GAUGGAGAGUUCCGUGAUU-3

MCF2 5-GGUGAUAACCGCAAGUUUG-3 5-GAACUGGGCAAGAUGAUAA-3

MCF2 5-GGUAUCAUCUGUUGAAGAA-3 5-UAACAGAACGGGAUAAGUU-3

MCF2 5-GGAAGAAGUUUAUAUUGUC-3 5-GAAGAAGGCACUCGAUGC-3

MCF2 5-GCAACAGGAUCAAUUAACA-3 5-GAGCUCAGUUAGUGAUUUG-3

ECT2 5-GAUAAAGGAUGAUCUUGAA-3 5-GCACUCACCUUGUAGUUGA-3

ECT2 5-GCACUCACCUUGUAGUUGA-3 5-CAGAGGAGAUUAAGACUAU-3

ECT2 5-GAAGGGCUCUUAUGACAUC-3 5-UAACAGCAAUGCCAAACGA-3

ECT2 5-CAGAGGAGAUUAAGACUAU-3 5-GUAAUGAGUCGUCUUUCUA-3

FARP1 5-CAGGAAAACUCGUGUCCAU-3 5-CAGGAAAACUCGUGUCCAU-3

FARP1 5-AAGAAGAACUCACAAGGUA-3 5-CAGGAGGCAUUUGAAGUUC-3

FARP1 5-GCACGUUGUUGUUAAGUUU-3 5-CCGGAAAAUUCGGGGAUCA-3

FARP1 5-CAGCGCAGCUCUCUUGAUU-3 5-CUUGGAACGUGGACAGAAG-3

NET1 5-GGCAAUAUAUGAAAUGUCC-3 5-GGAGGAUGCUAUAUUGAUA-3

NET1 5-GAAGUCGCCUAGUCAAAUA-3 5-GAGUCUCCCUUCAGUCGAA-3

NET1 5-GGAGGAUGCUAUAUUGAUA-3 5-UCACGUCCUUGGCAAAUUU-3

NET1 5-UCACGUCCUUGGCAAAUUU-3 5-UUGGUGAUCUGGACUCUUA-3


