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500bp

HUS1

RAD1-like
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RAD1-like
short
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rad9-1

RAD1 7

DsG
CSH

LB LBT-DNA
TAIR

172bp
Inverted double insertion

Rescue
Sal1

Rescue
EcoR1 ATG

rad17-1 rad17-2

RAD17

RAD9

ttcgaagatttcg ..... tttaagcggcttatgaagc atgaagctagggatgaaaacggtcggt catcctactttcatccctgg

tcgtcaccttgtactgacga ..... ttaggtttttaagtcgatgtagggatgaaaacggtcggt catcctactttcatccctgg

Gene trap construct (1-6849 bp)
GUS-reporter gene (ORF:550-2361 bp)
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(a)
                                                                       __P-loop (Walker A)__ 
 
Rad17 at  90 TDLWVDKYRPRTLEELSVHKKKVDEVKLWFQESLDFLKNGLRNNVLLVTGQAGVGKSATIHLITSILGVTVHEWNAPIPTIWQEHVHNTSSGL 182 
Rad17 sp  69 FQLWFEKYIPQKAADLAVHKSKISAIKQWMLTDSLE------SRLLLICGPSGCGKSTAVQVLAKELGYSLIEWLNPMNLKEPSNQESDTLSL 155 
Rad24 sc  63 GEQWYEKFKPNCLEQVAIHKRKLKDVQEALDAMFLPNAK---HRILLLSGPSGCSKSTVIKELSKILVPKYRQNSNGTSFRSTRNEHKVTEFR 152 
Rad17 hs  77 NEPWVDKYKPETQHELAVHKKKIEEVETWLKAQVLERQPKQGGSILLITGPPGCGKTTTLKILSKEHGIQVQEWINPVLPDFQKDDFKGMFNT 169 
Rad17 dm  71 KENWMESFEPATSDDLAVHPKKVGELRDWLRHCEAVRKKFP-AQMCLLTGPTGAGKTTTLRVLAKEFGYQLQEWINPIDCEVVNTLGDQTTGA 162 
Rad17 ce   6 HDLLTIELAPRRRDELQIHNKKIAEVDHWLKNVFSESNKQ—-LGVMYLTGPAGSGKSTTVEVMCTEQNIEIIEYSPEYLHNE---DFECEKPD  93 
 
                                                   _DEXX motif__(Walker B)            __Sensor-1______  
                                                           
Rad17 at 183 KYTSKLDEFENFVESTRKYGVMASSSTDGIKA-------PVVLLIDDLP-LANGRHAFERLQNCLLLLVKS---TQIPTVILITDH--NNADS 262 
Rad17 sp 156 TEKFSRFMSLCETYPELELMDSNNIQKRGKNA----QGKKKFIFLDEIPHLSKFNGSLDAFRNVIRTALTS--RGAFSIIMVLTEIQLNNLEG 242 
Rad24 sc 153 GDCIVNDLPQMESFSEFLKGARYLVMS-----------NLSLILIEDLPNVFHID-TRRRFQQLILQWLYSSEPLLPPLVICITECEIPENDN 233 
Rad17 hs 170 ESSFHMFPYQSQISVFKEFLLRATKYNKLQMLGDDLRTDKKIILVEDLPNQFYR--DSHTLHEVLRKYVR---IGRCPLIFIISDSLSG--DN 255 
Rad17 dm 163 SYVGSHLEAFKSFLLRASRYKSLL-----------DSQNKRLLLVEDFPNVLLSD-KEVNFEELLEEYTA---YGKSPLVFIVADAKSRGLNI 240 
Rad17 ce  94 FTQLRRFLLRRHGSLRGG------------------GLKKRLLLVTELPDQAYS—-DAEKFREDLSEVLQ---HIWHPVIPCLTNSIACWNLN 163 
  
                                                                                  Sensor-2 helix (box VIII) 
 
Rad17 at 263 SDQT(4)EDTQSSLERAGALKVAFNPITKNSIKKVLQRICREEHC---------KVTTMEIDQMATASGGDIRHAITSLQLFSVKPEL(257) 599  
Rad17 sp 243 INS(10)IMGNDLLQDPRVTVLQFNPIAPTYMKKCLGSILRKEGV-----PKSPKLLSL-VENICSASEGDLRSAINSLQLSISQSFE(276) 606 
Rad24 sc 234 NYR(12)IMNKEILMHPRLKRIKFNPINSTLLKKHLKFICVQNMKMLKEKNKWNKRQEV-IDYIAQE-TGDIRSAITTLQFWATSSGS(342) 659 
Rad17 hs 256 NQRL---LFPKEIQEECSISNISFNPVAPTIMMKFLNRIVTIEANKNGGKITVP-DKTS-LELLCQGCSGDIRSAINSLQFSSSKGEN(332) 670 
Rad17 dm 241 SYR----LFPDQLKAKHRIEHISFNAIASTIMQKSMKTFCSVMQ-QNKATYKVP-STAV-VDSIVVGAQGDIRNALINLHLSSLKGVS(199) 520 
Rad17 ce 164 PDR----LFTKDFNIMNGIDTVTFNPVADSFMKKALVRASNC--------LSSPLSDAK-LNVIGEEAGGDLRIAMNMLQMNSIGPNA(276) 514 

(b) 
                           
Rad1-like  at   1  MSSSSSPAIEPDTPDLICQLDNVQGMVDALTCVRWKRH-QDALVELSEHGIVLIVEESGCLQAKVYLQRELFTKYEYGA---QGRPRFGISLGLLVDCLNTFSS------- 100 
Rad1       sp   1                MFQAETVCLKQIQSTLRCIDFSKE---CTIEITSRGLRFAVEESQSLQAHAFLDKSLFQTFNFQGDSDGDTYMFQTMISPLLQSLSIYT(14)TVNI 104 
Rad17      sc   1       MRINSELANKFSASTVHLEHITTALSCLTPFGSKDDVLIFIDADGLSFVRENNHVIKIQLLLSRELFMSYSYRN-ETEDHMKLCVKINHILDSVSVMN-------R  98 
Rad1       hs   1 MPLLTQQIQDEDDQYSLVASLDNVRNLSTILKAIHFREH---ATCFATKNGIKVTVENAKCVQANAFIQAGIFQEFKVQ----EESVTFRINLTVLLDCLSIFGSSP----- 100 
Rad1       dm   1    MTDVEPSPYGDCKFVARVEHIKTFIQAIKSICFNDY---GMVQVSEDGLRITVEQGKSIQATLFMPPGAFMEFRVQ-----DFQCFGVKMNVLSECLSLFG--------  93 
Rad1       ce   1      MMELETGQCTIMELKKENVKELAQVFKTVAFKDT---GTWHASEAGMKITVDDGSYQLASVFINPAFFSSFKVR----EEIVSMKISIKSISEFLSISE--------  92 
 
                                  
Rad1-like  at 101 -PGHSNTIEIKYPGPDMELLLKSVD--TLNSCIYSEIRTRIPETVTWDYNFEQAGIAPLTFTVKSAALKEAIDDLEWPG-SSVQISLQKE---PPCVIFRGEGHGDLQIDFM 205 
Rad1       sp 105 MHKRGVICKVQYNGPGCPFIWEVEE--MAGYATACELLTMECEDDVDINRLAST--LCTKIIMKSNWLYDALVELDNNMGENLIIHTSSQ---KSTFLLRCVGA-LSTTEIE 208 
Rad17      sc  99 NSDDIVECTLSYDGHGSPFVLIFED---SFISERVEYSTYLIKDFDTNGLELDRERISFEAIIKGEALHSALKDLKEIGCKECYVYAKTEANDENVFALISKSQ-LGFSKIK 206 
Rad1       hs 101 MPGTLTALRMCYQGYGYPLMLFLEE---GGVVTVCKINTQEPEETLDFDFCSTN--VINKIILQSEGLREAFSELDMTS-EVLQITMSPD---KPYFRLSTFGN-AGSSHLD 202 
Rad1       dm  94 --SADCSLRMMYRDKGDPLKIILYPHDDDDVSTECAIKTMDCDEPIDYDQNLKDP-DLNVIFVRGPNLSKVFNELEKSA-EEFEFVTSPN---RPHFKITTV----GIMQAV 194  
Rad1       ce  93 --NSSSSVKVSYPGMFQPVKMLVED—ADGWVARGNFTTTLADQELDFEFDDAG---VLATYLLKTQVLKEIIKDFDDTS-RTVRIQFTKN---SLCFTTFGDV---GETTVS 191 
 
            
Rad1-like  at 206 YYANTD----LLLAFHCD-------TEVSYGYKYKFLKATTANIPGNVVRENRGSKLTIGRGGMLKIQHLVSVSKALAPQVESAGYQPPSRIAYIEFFVKPEEPAD       300 
Rad1       sp 209 YPNEKS----VLESFETD-------SENTYSYRFSLIRHALKALQVGSKVNLR-----IDENGTLSIQIMLVGQ--------------EGLCTFVDFCIVPLDLVSED(37) 323 
Rad17      sc 207 LPSNRSI-LEKLQVFDGDSTTVIDGFAVIGFFDFTSFDKIRKSTKIASKVLFR-----MDVHGVLSVNILSQTDDVIITDT(16)PKDYPGIVIEVCMLEKESIDEAA(81) 401 
Rad1       hs 203 YPKDSD----LMEAFHCN-------QTQVNRYKISLLKPSTKALVLSCKVSIR-----TDNRGFLSLQYMIRNE--------------DGQICFVEYYCCPDEEVPESES   282 
Rad1       dm 195 FSVEVAKTSPMMMMFNCK-------QTVVARYKSQQIRMTNKAMQSATKVAIK-----TNSVGLLELHLVMQGD--------------SQEEIFIQFFIIPLLNTD       274 
Rad1       ce 192 IPSRSL----QMWSVKCL-------EEVEFSYLLSLIQRMTTAFILATKLILR-----VDERGVLSCQFSIDHG--------------EGNASYIEFLTVPADEEE       267 

(c) 
                         
Rad9       at   1 --MELSIS-GNALKTLSRSIICLARVGNELVVQASPTQLALHTLNASRSAYQCITFQSSFFDVYTVSG----------PQAHFSVLLKAVCSVLR-------------TPLA  86 
Rad9       sp   1 --MEFTVS-NVNLRDLARIFTNLSRIDDAVNWEINKNQIEITCLNSSRSGFSMVTLKKAFFDKYIFQPDSVLLTGLMTPTIRIRTQVKPILSVFRNKIFDF(16)SASRKDV 121 
Ddc1       sc   1 MSFKATITESGKQNIWFRAIYVLSTIQDDIKITVTTNELIAWSMNETDTTLCQVRFQKSFFEEYEFKPHE(15)GNSHKLYSFRVNGRHLTTISR----------KPDGDGI 113 
Rad9       hs   1 --MKCLVT-GGNVKVLGKAVHSLSRIGDELYLEPLEDGLSLRTVNSSRSAYACFLFAPLFFQQYQAATP-------GQDLLRCKILMKSFLSVFR----------SLAMLEK  92 
Rad9       dm   1 --MKYTLE-GSNARVIAKAVQSLSKVGKEMFIEIDQQSLQMRAINATQSAVGSISFKRSMFEVYDMPP---------HSDFYCKISMKGCLAVFRNMN--------------  86 
Rad9       ce   1 MKGAQFVV-QSNLKIMSRSIAALSKISEDVLIEVSEGGLFFKTVN--RSKFCVFRFAPEFFNACDVSMIN------KKAVNICRLSMKSAQRIFKGVAFGE(4)GCEFRIDP 104 
 
                              
Rad9       at  87 SIDHMSVQLPD----HDASKVKWTLQCYSGMKKTYWITCNVE-PDIQHLSLDRGR--FPSTLVMHPRNLSKLLGNFQS-SLQEITIIATD-----QTSFPSDAASEIG---- 181 
Rad9       sp 122 IVENVQISIS----TGSECRIIFKFLCKHGVIKTYKISYEQT-QTLHAV-FDKSL--SHNNFQINSKILKDLTEHFGQ-RTEELTIQPLQ-ERVLLTSFTEEVVHNRDI--- 220 
Ddc1       sc 114 KSFTIAVNNTSTCPESLANRLIVVIEMDSLIV(16)INLKYKRRFLDVFGTAAS(47)INYICCNSTLLKNFLDNCNVNVTDEVKLEINV-HRLSITAFTKAVYGK------ 273 
Rad9       hs  93 TVEKCCISL-----NGRSSRLVVQLHCKFGVRKTHNLSFQDC-ESLQAV-FDPAS--CPHMLRAPARVLGEAVLPFSP-ALAEVTLGIGRGRRVILRSYHEEEADS------ 188 
Rad9       dm  87 EVEYCELNL-----LDNQTNLQVNLRCKLETTKEATISIIDD-QNINTN-INTDQ--MPNIIRGDHKLLTDISNNFNS-SEEELTLEANS-GSVVAKNYIEGARV------- 180 
Rad9       ce 105 KAERMMVKLQMNYGKKISCRIFEKLAEFSDIERTIHAKLREMGSMLHKPTYNRSG--CRNITVVFASTLLPIFVQMKG--DIEVTMKVTDDGLTIRNFHSLDGVTMFNMGVE 212  
 
                             
Rad9       at 182 --GKAVEFRSYVDPTKDGDSLLHTQL----WIDP-SEEFLQYTHAVTILSVTECHNMYFVARPILMAPKFGLGDG----SSSSFDATLVLATMLVSQLQEGIPAEP(144)  420 
Rad9       sp 221 -LKQPTQTTVSIDGKEFERVALNEGV----SVTLSLREFRAAVILAEALGSSICAYYGVPGKPILLTFAKG--------KNSEIEAQFILATVVGSDEQEVSSMMG(113)  426 
Ddc1       sc 274 -NNDLLRNALSMSNTISTLDLEHYCL(22)SIIFKLKDFKNFITIGP(10)NISLWFCHPGDPILMQMQKPGVKL(10)NDDILEGKFIKTAISGSKEEAGLKDNK(204)  612 
Rad9       hs 189 -TAKAMVTEMCLGEEDFQQLQAQEGV----AITFCLKEFRGLLSFAESANLNLSIHFDAPGRPAIFTI-----------KDSLLDGHFVLATLSDTDSHSQDLGSP(113)  391 
Rad9       dm 181 -NDKFMRTQLKLKPSEFEQYQVTKET----VITFCIKEFRAFLLFAECLNASLTLEFDEAGMPFLIKK-----------KHGEIECLLIMSTLSPDDISFSEDYCQ(185)  456 
Rad9       ce 213 KGAKKVKTETTITCEKLTRHKIQIPV----EFSFSIKEFLSIVTFADQLGSEVCMYYDLPGKPLIVSIEAH(11)MGSDDEIDLDGGILKETMAQHEEEEDKSTAH  (2)  323 

(d) 
 
Hus1       at   1 MKFKAFLTENGVNLLEKRFLPAFDKMGK---NCHLLLTKEHL-FFLHNLL-NGDGVQCIAQFRKDV---LFDDYRISSQNED---RIAFSLDV--ALLYRAVKSS(12)SNR 107 
Hus1       sp   1 MRFKTRIS---NLYTLTRLVQALDKIGR---FCWLRLMPETVNFVIVPD---FRMTQVWSVLEVET---IFEDYVVQSNAD-----NVINLEVPIDNFYKALRSA--ANASD  93 
Mec3       sc   1 MKLKLIVNGCEAPDDYKLLRTTINTVASLRKTAILRFNSERLTIISTPK(14)DTGQLWCTIPHD----VFRLYTVISARE----LNTITMECNCDSLLSVFKRY(7)SSSN 118 
Hus1       hs   1 MKFRAKIVDGACLNHFTRISNMIAKLAK---TCTLRISPDKLNFILCDKL-ANGGVSMWCELEQEN---FFNEFQMEGVSAE---NNEIYLELTSENLSRALKTA--QNARA 100 
Hus1       dm   1 MKFRALMQDPLYMKEFQAIVATLTKLAK---DCVMILGSRQMHFIVNEDQSSAASPLVWAGITAEE---YFPEYRMEAAHPD---QEYIVLGVSSANLGRALSVLRGGGVNS 103 
Hus1       ce   1 MKFSSLLQDTAAIDVFIKILTSVSKLSK—KRCCVKIEKNALNFICCSG----LHDGGSWFSLSIPYSSQIFRKFDMVGMNPRNEEQNLIYFELEIDSLVRVLPG----GHCY 103 
 
  
Hus1       at 108 LQIKLVKK--LPPNCTQPMPFLTFETKGYKSAVI-QDVPITKPLSRSQVIELQTALDSAQDLPPTLVQVQDSNQLQNFVDHMRHVG-DVLNVTISKHGDLQVQVSTTLIRLG 215 
Hus1       sp  94 STVRLSKK-NNQPLLSLSTTWSGRA---FGSNIVTHNIPV-RVLSQSYVSVIKEPTAPEPDCHIFLP---QLNFLRHVVDKYKSLS-DRIIMSANMSGELQLSVNIPSARVS 196 
Mec3       sc 119 MIIKLQSM(27)CALGITFEEIVH(32)NKVIMHSFKVPV-KLLFRAQDTRIQEPMINYIQLMMYKL(10)FHGFIRRVERYSNVNHIHLMGVKK(8)DVELKIIVNELDWH 291  
Hus1       hs 101 LKIKLTNK--HFPCLTVSVELLSMS---SSSRIVTHDIPI-KVIPRKLWKDLQEPVVPDPDVSIYLP---VLKTMKSVVEKMKNIS-NHLVIEANLDGELNLKIETELVCVT 202 
Hus1       dm 104 CKLKLQRI--QFPCISVIASVLTSS--STEAREVVHDVPV-TIIPGSDWSAYVVPRVPNSQLALGLP---SLRLLKSLIDKLKNIS-PSLDFQVNVDGELNVIATSEMSTVT 206 
Hus1       ce 104 LKLKLSKSQKDEPMLSVEVRNPE-------ADIVSHQIPI-TIILSKYWNSYSRPSIGHRKMSISMP---PPKMMSRFLHVFKNMNTRVVKLTASTSGDLRISTKIETGEID 204 
 
 
Hus1       at 216 IEFQRLSVI-------GEKSQAPVEDRNL(20)SVKHFSKSLQCHLTKPDSTFYGIAPQGACLTVIFQFMVPGTRQTDKSISLHCRLPVLDPGSN  319 
Hus1       sp 197 TKWKGLENPELDPSQVEDISRHPSQTRAPEEFVHMRLDSKDLVNMLKISSVAKRVIACFCEGHALVLYVYITDPED-EHTAVLTYYISTYVD     287 
Mec3       sc 292 LEICWNGPLDSVIQRQEGLTDNPSQN(86)STHEVIIRCKDWKVCSKLYAA-FEEVVLAISHDESCVFHCSLD(13)RERGQIIYYIARSKGL    474 
Hus1       hs 203 THFKDLGNP-------PLASESTHEDRNVEHMAEVHIDIRKLLQFLAGQQVNPTKALCNIVNNKMVHFDLLHE------DVSLQYFIPALS      280 
Hus1       dm 207 SRFQKLLI----------RTVSGSQ-----QEASCSVDSRKASAFFGALQLPNEELTIGIDREHSIHLQIDVRQ-----DVVLHSILPAVCM     278   
Hus1       ce 205 VSFSDL-------------QTNPSETDSQEDTAKVQLMIRNISPLFQSFANTRTRAKMNIISNRMAEFNFHNE------DCVLSYIVGNVSD     277      
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