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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 anfi-
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 fo 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 () shows means = SD, n = 3). Bars: (B) 30 pm;

(C) 10 pm; (E) 20 pm.
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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 a-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 pm.
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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 pm; (B) 10 pm; (E and F) 20 pm.
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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 pm.
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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 pm; (B, D, and E) 10 pm.
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Table S1.  Alignment of CRAL-TRIO domains. The CRALTRIO 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 KDNAWIITFP ———-—- -..E NCNFRCIPEE VIAKVLTYLT SIARQ..

AAD25756/1-0 EDLATAAYMN RESHPVCYNV HSEELY...Q TIGSEKNREK FLRWRFQLME KGIQK..---

A49678/1-0 YYDIARHQIV KYERKIIVFS ACRMPP...- --SHQLDHSK LLGYLKHTLD QYVES..

00939/1-0 EAETGKIYRS KLERPVLIMR PSV---..__- --ENSKSVKG QIRYLVYCME NAVON..---

035239/1-0 EILSGKFTIL PTEASIALFT ARLHH-...- --PHKSAQHV VLQALFYLLD RAVDS..

CAA15638/1-0 KRTFDYADIL PDKCKVSLYC FREFE-...- --ASKMHHTE DTRAFFMVSD CRFVT..-PD
AAF25952/1-0 LLQERVVFLT RREGPLLCFP ATP---...- --RRDRLKPE DLRRLLSYLI SIPSD..
NIP2_HUMAN/1-0 YKKVISHGGY LNAIVVFAVC FMPES-...S QPNYRYLMDN LFKYVIGTLE LLVAE..

CAB55301/1-0 - AFLS KDNAWIITFP —---—- ...E NCNFRCIPEE VIAKVLTYLT SIARQ..
YUQP_CAEEL/1-0 RRKHAPIDII DGDRLVVVDR AGRIDV...S GLMKSVQPTE YLHEMFRS EIQRR. .-LM KMEAETGVQC
Q9ZWD6/1-0 ELEEVLQYYP KEERPVYIER LGKAHP...S KLMRITTIDR YLKYHVQE RALQE.KFPA CSIAAKRRIC
Q91870/1-0 ELLSGKFTVL ENEAALALFT ARLHR-...- --PDVTTHKA VLQAIIYQLD KAIER..-—- —-——- VETQRN
043304/1-0 PPALLEEFYA IDERPLYILR LGOMDT...K GLMKAVGEEA LLRHVLSVNE EGQKR..CEG STRQLGRPIS
190854/1-0 TIEAGYPGVL KYERVVMLEN TENWQ-...- --SQEITFDE ILQAYCFI KLLEN. === ———-
AAF02821/1-0 DLDLLQFFTL RSENRIFRIV GKYFP-...- --ARVVSAER LKKYISQKIS NQCPE..--- ---
CAB51563/1-0 ENATGKQVLL KDERPCLYLY PAR---...- --QNTKTSPL QIRHLVFSLE CAIDL..--- ----
KARI_RAT/1-0 I1LKEKVAFVS KREGPILTFP ART---...- --NHDRIRQE DLRKLVTNLA SVPSE..--- ————-
048940/1-0 ELAQDKVFMQ KIERPILMVF GGRHF-...- --QNKDGLDE FKRFVVYVLD KVCAS..---

023217/1-0 EGETGKASRA ROERVVLIMR PAM---...- —--QNSTSQEG NIRHLVYL NALIN. === ———-
A53057/1-0 PPDVIQKFMT GGDV---GHB KDESVLRIEP WGYLDM. ..K GIMYSCKKSD LEKSKLLQ KHLKD. .LEA QSEKVGKPCT
4437/1-0 EKPLIAKFYP QYYH---KTB KDERPVYFEE LGAVNL...H EMNKVTSEER MLKNLVWEYE SVVQY.RLPA CSRAAGHLVE
Q23130/1-0 FNDISAHEIT QVIA---DGB RVERPIVVVY AYRLP-...- -SSKEIDHAR LLQYLVQIID KIVDQ..-=-= -==-= DYTIV
048939/1-0 PADLYRAVRD SQLIGLSGYS REELPVFAIG VGLST-...- --FDKASVHY YVQSHIQINE YRERI.ILPS ASKKQGRPIT
SC14_SCHPO/1-0 EKEAVSKYYP QFYH---K IDERPVYVEQ LGNIDL...K KLYQITTPER MMQONLVYEYE MLALK.RFPA CSRKAGGLIE
CAB63153/1-0 DLEGKVAYMR G---—--- YB KEEHPVCYNA YGVFKE(5)R VFGDEEKLNK FLRWRVQVLE RGVKM..--- -LHFKPGGVN
Q22824/1-0 NMSAVAEYFP GGIM---GKS KREDVVYMQA MAKAHP...K TLVKAGPTSQ LFQLCISETE MSFKI..-IR QTEQETERKM
Q17910/1-0 NPIFQKRLMP RGEI-LEKTH NQNRLLWYIE YATITV...E SIAHSIRSSE ACKFQFLQFE YMLRK..-VM EQEERTGCLS
DBS_HUMAN/1-0  QLKKRFAYLS GGR QDESPVITFP DYP--—-...- --AFSEIPDK EFQNVMTYLT SIPSL..--- --—- QDAGI -
CAB62036/1-0 ETWSSLLFWH G-- KNQRPCLIVR LGLAFL...- -KLPSHERPR FAQAIISQVE HGVLH..-—- --- LLTPENS
AAF18525/1-0 GSEFEKLVFT H-- KQEHVVIYSS YGEFQN..KE IFSDKEKLSK FLKWRIQFQE KCVRS..--- -LDFSPEAKS
024659/1-0 DLDDDKVYMG G-- RTERPILLGF PVKNF-...- --SAKRDMPK FKSYCVYLLD SICAR..--- ---- I1PRGQE
TTPA_RAT/1-0 LLKAGYHGVL RSR PTESRVLIYR ISYWD-...- --PKVFTAYD VFRVSLITSE LIVQE..--- ---- VETQRN
NF1_DROME EFKTLKSMNI FYQA---GTS KSEYPVFYYI ARRYK-...- ---IGETNGD LLIYHVILTL KPFCH..--- -- SPFEVVID
AAD23650/1-0 EIDEVLKYYP QGYH---GVl] KDERPVYIER LGQVDA...T KLMQVTTIDR YVKYHVRE KTENI.KLPA CSIAAKKHID
Q93546/1-0 DHPVHHHWKT GLTG--ESGI IPNTIVNIEQ TGSNDY...W GMLHSYPTNE ILRARVHDLE SMLKA..-VM DLEKKTNQQC
Q22467/1-0 DCSVPLRYLP GSLI---GLB HENNVVSLQM IGHLDA...A GLMPATRNSD LYRMRIAESE GVMQI..-1R KMEKEQGKPL
Q06705/1-0 NLELQKATIQ G---—--- YB NDMRPVILVR PRLHH-...- --SSDQTEQE LEKFSLLVIf OSKLF..--- -—- FKENYPA
081806/1-0 LIEKLEIFKI HGR------ KRERKILRIT GKFFP-...- --ARFLSLDV LKKYLEEKIF PRLGR..--- --- KPFAVLY
AAF19259/1-0 PPEVIQLYDS GGLC---GYB YEECPVYFNI IGSLDP...K GLLLSASKQD MIRKRIKVCE LLLHE..CEL QTQKLGRKIE
Q9Z1J8/1-0 PPEVIQKYMP GGLC---GY@ RDECPVWYDI IGPLDP...K GLLFSVTKQD LLKTKMRD RILHE. .CDL QTERLGRKIE
076636/1-0 DHPILKKYFP LGLVG--ETG KDNQLLVIEC AGRIDL...M GILKSVHLSD FLIQRFKF KMLAA. .-MN EMERKYGTQC
015915/1-0 IREIGSAGCV YVN----KRE KKERPIIFAV PRNDT-...- --LKNVPSEL KFKNLVYWLE QGFSR..--- -- MDEPKGIE
YNX1_YEAST/1-0 ENESGKQVIL NDARPILYLK PGR---...- —--QNTKTSHR QVQHLVFM

001324/1-0 EEDELNKYVP DDNKVLMFER TGKIDI...S GLVDNVLMHK FMQIKLKMM

BAA90344/1-0 EAETGKIYRA KHERTVLVLR PGL---...- --ENTTSGKG QIKYLVYC

Q9ZwW01/1-0 ELAEGLAYVA DECRPVLVFR IKQDY-...- --QKLHTQKQ LTRLVVFT

BAA90976/1-0 DIASLKALYQ NCERTVMVVV GRNIP-...- --VTLIDMDK ALLYFIHVMD

061528 VLRDGIAVLP RAEQAVIVCP SREQP-...- --VNQDNLRN VFLYLFEVTS

YNO2_CAEEL/1-0 RPTVIKQYFP GCWH---NSB KAERPMYILR FGOLDT...K GMLRSCGVEN LVKLTLSI DGLOR. .AAE ATRKLGTPIS
YJO5_YEAST/1-0 NTELQNVGIL TFDA---NGB ANKKAVTWNL YGQLV-...K KKELFQNVDK FVRYRIGLME KGLSL..--- -LDFTSSDNN
YQF6_CAEEL/1-0 SIAPFLQFIA SSRL(4)WSP EHNAFLFVER AWSQP-...K EFIKTFKTSD YLLHCFGYSE MLQOLILRRE KKQSADKGPV
017907/1-0 PPECLEKYCG YGLL----Gfj TEERPILMSL LGNVDV...E GLLRSVASLD YIKFSLAAIE KGMKL..CEE KAKESGRPFE
5824562/1-0 NHPIHKHWKY GITG--PSGH MDNVIVNIEQ CGKTDY...T GMMETYSILE VMRARMVDLE OMLHH..-VM ELEAKTGKQA
P78783/1-0 NFVKASMYFI WGQ-—---- KKERAIVFLN LHNFIP.. .- -PKNTKDMEE LKALILYAME NARLF..--- -LDSEQNAAK
YNO4_YEAST/1-0 ENETGKQVIL GF------- NAKRPLYYMK NGR---...- --QNTESSFR QVQELVYMME TATTV..--- ---- APQGVE
YAS2_SCHPO/1-0 DDDFVRQLRI GKCFI-FGEJ KHNRPVCYIR ARLHK-...- --VGDVSPES VERLTVWVME TARLI..--- ---- LKPPIE
NF1_HUMAN EFKALKTLSI FYQA---GTS KAENPIFYYV 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
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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’
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