
MSPQNLCSGQRF------TCHFLEADFCEEVNDGAPASASRR------PLQ-PS---------------SGDIGGA

APGGGNISNAGVGLGASRA-------CGLTF--AAAPPER--STIIPPMKRRLITLSTAGNLKISPLSNQQLHPHR

IYPVRRPS-----FDGD----GAMMAPAP----PTAT----------------------------------VDVRE

AT--------------------------------------------------------------------------

----SQQSLPPPPPSTPARQPHTPSSHLEGD-----TSRDFSPR----------YDHNVAQSD---------FDLA

PSSPELQ---------------PQPLLPP--------------PAVTSRDGGP---QAATAATPRLLLRPVWPMNE

MSFQNICTSHRF------SCHFLEADGCEDANDGAVLTAG--------PALQPG---------------NSD----

--GAAVASTAAGGLVTSRP-------SSLKF--AVTPPER--SAVIPPMKRRLITLSTAGNLKISPLSNQQLHHHR

IYPIRRPS-----LDGAAN--RAAAAPAP-------------------------------------------EARE

PA-------------------------------------------G------------------------------

----SQQSQPPPPPSTPSRHPHTPNSHLEG------IRWELSPR-----------DDNILHDV---------YHHV

PSSPEP----------------PQPPLPPAT-------PRGMVPRVGGTLGGGDGGDSGCFTMPRLVLRPVRPLAK

MSPRKLSAAQRI------SCHFLEADYGEEVAHEGQTPDGPRW----LPLPPPS---------------GVATGVA

AAGL---ADSGAAASPSHA-------CGIVY-GPAAPPER-GATIIPPMKRRLITLSTAGNLKISPLSNQQLHQQR

IYPIRRPSD----LDGAPVFLGHGGAAAP-------------------------------------------DTG-

---------------------------------------------GGGRNDG------------------------

WLQHIHAQLPPPPPGTPARQSQPPSSHPFL------ERRELSPR-----------DDNIVQDGAGGGFHHPYHRRR

SSSPEP------------------PPLPPGT-------PRGSGSRVGGGGGGG-GG----FVTPRLVLRPVRPFHD

MSPRKLSAGQRI------SCHFLEADHGEDAAHEGHQPDGLRW----LPLPLPG---------------NGAAGAD

DAGANLVGGIAAAASPSRA-------CGLVY-GAAAPPDRAAATVIPPMKRRLITLSTAGNLKISPLSNQQLHPQR

IYPVRRPSD----FDGAAA--AAAFVAAP-------------------------------------------DGAP

AV-------------------------------------------GGGGGGG------------------------

WLQHLHAQMPPPPPGTPARHSQPPSSHPFL------ERQELSPR-----------DDNAQQDGAAGDF----RRRR

SSSPEP------------------PPLPPAT-------PRGGGAHPCGGGGGS-GGSSG-FTTPRLVLRPVRPLHE

MAPQKLFHGRQF------SCHFMEAEPSDDG-------DTRQ------PLQ-------------------------

-------QSASFPAPAPRA-------CRTKY--GEAPQEQ--SSVIPPMKRRLITLSTAGNLKISPLSSQQLHQHH

VYPLLRSSDC--RMDT-----GRAFVMAP-----------------------------------------------

----------------------------------------------------------------------------

---------------RPDRRLQRNGSGSNG------ERKELSPR-----------ADNIAA---------------

--------------------------------------PITVAPAAAALDG-----VCGTRATHRLVLRPVRPMPE

M----PNFAHR-------SGSFCQASEGTAAPTPKH--DDQI------PLM-------------------------

-YGSAPASPQFTSAPPPRP-------RT----SASGALDR--PPVIPAMHRRLITLPTAGNLKISPLAPQRLQLRR

PCPVLQSSSRSGHIDSDEAASTRAGSAAG------GSGGGSSGRGSGGGDDGGGGGGGEHTDLQENDVMIVIDQRQ

GMTAGDSLGAGCTLTANGLLYDLRCESVFDEPQRTEAMPIALGLGGGSSGGGS--RYDR-----------------

GAQAAQQSAVPAALATATAVATGGGNSSRKTMGGAEAMLETLPVAAGATSNTTQPTLAAAAAASFGNP----NNIA

LRRIEPGTVVVQLQASEGSEVGAPPPLPTTKNNNANAWPIAAGATAP---------LAS-ATVPLKVVQLSRPRLD

M----PITARRYD-----SC------FGGGGVRAQKAHSKRRRRLPSTPLTTPAIRLSMPDALQVDRSPNGDAG--

-------SPSLWGSSPPSPPPPLQHISVTTYIGSGGPQDP-SASIIPPMKRRLITLTTAGNLRISPLAPQQLQQRR

PHPVRRSDAG-GPTD------------AP-----------------------------------------------

---------------------------------------------------------------------------N

VINLAHEDAAPTPPQTPGPYLSGAAS----------PAYDPSPG---------QPQETAAADTA--------EDVA

MPQVEPD---------------VQPSTPENA-------PR------------------------RLFLQPI-----

M----FTADGRYGFRTAGQAANLSKDNGNHSTNEDT--DGRQ------PAS-------------------NRNG--

-------SKAPLGAASPAP-------APPRL--ACGPANQ--AAVIPPMQRRLITLSTAGNLKISPLAPQQLQQRR

PMAALRPPVQ--STDGDPNAVVAAGASPPLFRLPSPEEPEAYGHGCGPQQDEGGDD---------------GSGRE

DC-------------------------------------------GGRSGSGELPHWEKRDFDAQEAAAAAAIAAA

AAPSAKQQQPPPSPPQPSPSPPPS------------PLRQLFPLQ-------------------------------

--------TIPCSEIRTPSRLLLRPMLQPAPETLPSLSPVSAGASASAVITAW-PGLAA-AADPKLRPDGMLPALD
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RSAEADEA--GGGSCGGGSGGGC-----------------LHMGMSAGEADYFEQPVPVQASPPSLPLPQQQQQAP

LLDVEMRVAAPRLSMTGGVGPGPAMAPTL-PAPATVGLTAIDSGCQNWPSRLLQPLYLQHTSHQNCDQHLLQQRQQ

QQQQQQ-----YIQLQLQPRQNPCGTRPSKLGDDYGGVAAPAGPPAAV--------ETATTAVVAPACGSGGAAGD

AA-IPLASGGCPPIDNSNREEDGFGACHVDATDAAAEAAAAAAAAA-AAAGMPWAVIDVTVAVRPKAGAAQRRNAG

QRAGPDV---------SVSAMHNGGYLRGP-----ACGVFDLTRYLTGRDCVR--HCGRWISRSQFEKVGGSTMAK

WYRSIRVLPDLEPLGEWLERHGMPVLRGPARRRRRR-AAADSGDEM-----------------GGWQDDEEAAGP-

PAFGE-------GSCGA-------------------------QILVLGDEAAFSGGV---AAPAAHGLHSQQPQSK

--EEAMTIAATRLSATGGSSGGDGFAPMDVDADGSQLAEPWRSGPSFPHLQIQQPH----SNHR--ENRYQQQDHP

HHEYAQ-----CFHADLRRSRNQRLPLSETADLLSGGDSADVHAGAAV--------AAAATVATAAAAEGGDSGGE

-----------------------------------LDAAAAAVAAA-AMAGLTWTTIEVTVAVRPKAGGSKRSN--

-RVGPGG---------IVHEMHN-GYMQGP-----ACGVFDLTRYLTGRDCVR--HCGRWISRSQFEKVGGSTMAK

WYRSIRVLPDLEPLGEWLERHDMPVLRGPARRSRKR-AAADSDDEM-----------------VSWHC-DEAKGPD

RPLAE-------GCSGA-------------------------SAAVLVEAPAFA----------------------

------------------AAWPENLTPTH-GISQQQKPS------------------------------LLQQHHH

HQQQQQEPQLVGLGAANAISRHYNTCGNATPCGFDSRGAAAVHVDSAA-GQHRS-LSTPHRDAAAAVGAFTNLAIT

AA-DPCTGGGGGSGSHTFAAAAITADGHVADVEYMDGVEATAAAAA-ATGGLAWASIEVTVAVRPKAGAMRRFAP-

ARIGVDGEG-------PVDEVHN-GYVRGP-----ACGMFDLTRYLTGRDCVR--HGGRWISRSQFEKLGGSTMAK

WYRSIRVLPDLEPLGEWLERHDMPVLRGPARRSRKRSAAADSGDEL-----------GGGHGGGGWDAADDDDGP-

RPLAD------GGCGGAVS-----------------------GAAVVVEAPAFA----------------------

-----------------SAAWPENLTPVHGGGGAQQKAS------------------------------PLLPLPL

PQQQPH---FVGMAATGTLTHQQPTGAGGTGAAAGGFDTTPMQLDSGAPGQHR-------------VGGGSRPA--

AA-DP-------------------------DVEYMDDALAAATAAAEAAGGLAWASVEVTVAVRPKAGAVRRLPH-

ARVGIDGGGGGGAAAAAEEEVHN-GYVRGP-----ACGTFDLMRYLTGRDCVR--HGGRWVSRSQFEKTGGSTMAK

WYRSIRVLPDLEPLGEWLERHGMPVLRGPARRSRKRSATADSGDEM-----------GGGF--GGWDAADDGLAG-

RSEGP-------------------------------------APLVTACDAAWPGNS-----AALHDVHRQ-----

---------------LASTTATDATAPFQGDGGSLQDDASWVLHSAAASVAPAPPL--------------------

--HQHQ-----CIDFCQALQRKLPVMAKE----------GPEQMPRTAPALKRS-------DSGKPEAGGGGA---

-----------------------------------IDAVPIGALNE-LAVLLPQMSIEVTVAVRSTGRGRRHWGT-

-------------SVAALDEVRS-GYTRGP-----SSGVFDVPRYLAGRDCIH--NGSRWMSRSHFEKVGGSTMAK

WYRSIRVLPDLEPLGDWLDRHGLPVMRGPARRSRKR-PAAESGDEQ-----------------WQWQAQEVASGSE

PDDATVASVAATGMEINPGDGVSGRDVQECWATKGGATLRFSPLGMQTQLTGVSQTAL----ASALCLPQQ-----

--LTGLPQACSSL-KPGMSRPSIHLDPSLPD----------------------EPLMLMPPSEQLNLRPLFDQPSQ

LQLQPQ-----------SVASKTAGGTGDAL--------RLLRAPAGA-------------FRPLPARGGGGGGGS

LNMVSHANNSRPHLNSLP----------------FPGSLALAAPP--TPANVPNVQLEVTVATRNNAASRQAGLT-

--LDAD------------------GYARPSAVLASIRGIFDLHRYLAGRDCIQCGTGGGWMSRSQFEKVAGSVTAK

WHRSIRVLPDLEPLGEWLERHGLPLTKGPSRRIFKRTI--D-GDLKTQLHHLLPLLDLGPGPGQAGTGSPAQNSVP

------------GASQG-------------------------QLSFPPDNATLATGAD------------------

---------------AAAICAVTNAIPALPEHGNLEQ-----MHETFKELNGPPPP-------------PLQQHPL

RTQTLL---AVAAAAAAAAAAQEEGGAAEAL--------AEVELRDAA-------------LRSLRRETSGLVTSD

QDYDPQEGDGEGALQQL-----------QQQLLYEHGEAAPGTGV--ADAELGYMAVSVTIAVRASSNRGRRQLA-

-------------DSGAEAVCRK-GYVKGP-----VCGVFDLVRYLEGRDCIL--YQGRWVSRSKFEKAGGSTMAK

WYRSIRALPSLEPLGEWLERHNLPVFRGPNRRSRKR-SGDDSGDEL-----------------GLWQWQLPAQGHD

RNNPTAAARDNTGADGAPEEGYS---------------FRFRPLAAAAIGPATA--------AAASSENTQYSPSP

--FAAAAGRCARLSAGADHLNAPLASPT--DAEASVVGSPAGCGASTARFSSTNPP----DDALLADNTAAAEDGP

APH------------------------------------------ANAPHHHHHHLNAAPEVSQQASACGGPSC--

----------------------------RADVGTGAGALAAAAVAASAFPQVSQVTVCVTVAVRGKKAGRGPGA--

--------------REDAAAMHG-GYVRGP-----VCGDFDLVRYLDGRDCVM--SGGRWVSKSQFEKIGGSAMAK

WYRSIRVLPDLEPLGEWLERHGLPVTKGPARRSRKRPNIGDSDDEQ-----------QRQHLWNVWQAAQEAPAV-
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770 780 790 800 810 820 830
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--------------------------------ACGIHAAAAAA---------------------VTIPVAAEGTQE

ELE-PDNSAVAAQQ-----------PPLPPPPPS------PETW----ANRMLLQHCDGG---------GGDDLLV

QRLL------------------------------------------------NTWPLSQPFLRPPAHAAAATAANK

SAEHAAA-------ATAAAAGAAGATVSSLRC------FPDAYGNVRGV--VGPQ--HSPQAPPVSMLLPAATCTL

SQCSPP--------ANGTLVPM---AMRDVA-------VNEAHGGLSV-----AAALELEVRDVNARMPA------

VQLGAVPDMKAT------------PLPPPAPPHLALF-LPWARAPGRQLSNAPRSPRLFHSQ--------PPAAEP

-------------------------------SAWGIGAAATGA---------------------TGTGALVAAASE

QDT--------------STA-----APGSMPPPS-------ETL----ANRMLLQQRDGS---------GGDDLLV

QRLL------------------------------------------------STWPLSQPFLRPPLSSTAAST---

--------------VAAAAAEPPPAAVVTPRC------FTEANGSRGGA--AKPH--HGP----------------

-------------------------LPRPSA-------LGDAHG--------------------------------

---ASPPLLPAT------------ASDAPSTFAMAL--LGRARVSGMQLSISPQSPRLFQSHPQPDSAR-KPLLAQ

-------------------------------ASA--PWVAEAA---------------------AQADGASGAA--

-------------------------------PP--------EAW----ANRMLMQHRDGG---------GGDDLLV

QRLL------------------------------------------------STWPLSQPFLRPPAAAA-------

----------------AAAAEPAAAVTGAPRC------FAGLYGIGPLRQ-GEHQ--QEPATDPATPVGAGGAA--

----------------AALGPG---AAVAAV-------VGAVPGPGRE-----AGGDSAPVADADAAM--------

--LAGVPEIKCS------------------LPAVTMA------LPGFSLS--------------------APRSAN

-------------------------------AATLPPWGAGAA---------------------GGVDGPAGAV--

-------------------------------PP--------ETW----ANRMLMQHRGGGGGSGGGGGSGGDDLLV

QRLL------------------------------------------------STWPLSQPFMRPPTAAATATT---

----------------GAAAQPMA---------------AGVFGAG-----GRAQ--HQPF------AAVGAAS--

----------------AGDAPG------------------------------------VSAADADAVM--------

--LSSVPEIKCS------------------LP----------------VG--------------------PPSSIV

I----------------------------------VGNASGAA---------------------TATAAVAGGLEP

QDK----------------------------PGE------ACAW----ANRMLLQRGDGG---------GGDDGLV

QRLL------------------------------------------------STWPLSQQFVRQPPGQGEGCMRSS

P--------------------------------------VGAYGCARLH--QDPQLGSSPTDPLWQLGDAMDAEDV

GQMGPLHDRW------RDTAPH---VQRRLQ-------IVAPQGSFSH-----PHA--------------------

--VGAFPT--------------------------------------------------------------------

AT--AAATAAKMGDLATGTDTGMGTHLFDPAAPSPSSGLQTLAVAAASLGETNAPPTTMTMTLKPAPGHSAFTIAN

ASSLTRNPTDTAGWADHSIFQ-------------PLQLPPLLQPQTAPP--TQLAQLQQTPLSLKQPQ----TSLH

MPIQAPIQTAPSALQEQTLWYIGTQIAGPSPPSAPTAAAGGI-SGLAQLPGAPSSDLMPL-QGALAP---TTGVDA

TAGIEDDTAGTTLLPSTAANNSYAPQVHMLTGMLAVLHTRAQAQARGLLTDAVAGGGG-GAVPGGATAAAAAAAAD

R------NHVRQEL-GRTQAAIHHVQELLKRELS-------TVSLGGSGGTA---LPPPPGLTAGNRDETAA----

-----TGVIPTVTAAAAT--------------VTPAVASTDNGAVGAMGTAGNTTPMLPSAMHPQLPLPALP-PPQ

LPLDAAAL--------------LSLDSNL--PLTGLAAVAGPG-----------------GDDFATTSAAAALSRD

EGL-PSGMLQMLPQ-----------TAAAAAPPA-------ACG----AHRDVEMHGSCKEEAAAG---GGNYAIA

CPPLEPQMVELGEAP----TDSVTRAQH--TSRASAFLALAADGG-------AVAPVQQPPTRPIPHMQPLQPHPQ

PLSQRAVV-----------GPPVQPSTPTEE--------------------GHRN--SSPCTDTHRQTGGVGVAGV

T-TSPPQCRLLSMPGDGTAAAT---WDRPCA------DVVEVHDDSNDDDDDVILVDEVEVGVRDRQYGGGRAHTV

ADHDDLPVITCV---------------RPRLPAGEA--FPQMLAKGDQWR----GGRILQTNT-------EPQRQG

-AAGTGLR--------------HHYAHVLPTATATAAPAPVTAAVTPIRRAPDCAML----SALLATAAAAAAAEA

ANEQPYGDAGEEKEEEEEEGAEGQGQGQGQRPCQRGRGVVAEEWGPMDGQLLMLLHQRGKTGSPR----AADHCLV

AQKLREYEACLRDSS----AEPAARSDNPAKRRAVAGVVGSGDGGDVGKGGSSSMPVFRQEYRPGPGATAAVAVAG

AGTQQAGVSVVMSLAGAGTGAPAAKATAGDSC-----GFAQARLTHE----GSSH-SQLPCQSSSARLTSAAAE--

----PPARQ----AGDIDITPLKLPLKRPLSAALQPDEVVDLSAASR-----------------------------

---SFTPTTTAAQQSDHRHHRGPRAHELPAAPVVAG--DGRTSTSQSPHACASSNPPLVSTENRLLALRLSPLRPG
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Vcar

Vcar

Vcar

Vcar

Vcar

Vcar

Pcal

Pcal

Pcal

Pcal

Pcal

Pcal

Vgig

Vgig

Vgig

Vgig

Vgig

Vgig

Eele

Eele

Eele

Eele

Eele

Eele

Yuni

Yuni

Yuni

Yuni

Yuni

Yuni

Vfer

Vfer

Vfer

Vfer

Vfer

Vfer

Pcau

Pcau

Pcau

Pcau

Pcau

Pcau

Pmor

Pmor

Pmor

Pmor

Pmor

Pmor



ASTAEHSSGPPLKCRLLPTSGGLSSAGAPSGNGVAGLPP--LLKRVRVEEPY--PGSAPLVRPRLLLHRTTNAGL-

-------GNECDAAKEPYLFAVQAPLEMLYRE------------SSVPRDA-------------------------

-----GLM

AAAEQHGT---MQAQWMQSDG-------PSMTAVSGMPPPLLLPPPRGQQLE--DHRSAPGRPRLLLHRTAAAG--

-------PDDGRGAAQPYLFAVQAPPGMLYRA------------AGGGVAASGSGLGAADA---------------

-----GAV----------------LDSSM-SGAWR-----------------------------------------

-----------------------------------------------LA---------------------------

---------------RE

LASHSHAA---AQ-----------------DEADAAGP----AGGVTHSQPV--GAGPAPPRPRLLLQRTGAAA--

-------PGDGRGADQPYLFAVAAPPTMLYRE------------GGAA----SPSGAVG-----------------

------------------------VVA----GAQA-----------------------------------------

----------------------------------------------------------------------------

----------IEE

APLHSQPA---AQ---------------GAGESAAALP----LRRL-QCEPA--GGPAPPPRPRLLLHRTGAAA--

-------PGDGRGGGQPYLFAVHAPSAMLFRG------------GGGGAAPQSPAPSVA-----------------

------------------------VRAEA-TGPQA-----------------------------------------

----------------------------------------------------------------------------

----------MEE

AAAEEKPR---PYED-------------GEQAGVERQQC--------HPQPQ--QRQGLLLRPSLLLHRATPDGHM

G------SGDASARLQPYLFAVQAPPAMLYRQS----------IASPAGDATAAPGGVGGGG--------------

--GDGGGC----------------LVAQGYEGANAAAVGGGKASTLRAQRQKAPEDVSCDETRHSALHQQQQCMPL

DEPATHAQLLSASEQQMNDY---------------------------LAAL-------------------------

---------------RRGWNQQML------PR-----------------GDRIHF------------LTGR-----

-----AP

RLTPSQLQMPP-PPPRPP-------------PMCPPAPPLNQ--------NLAPR--RSGLPAQPPQLLLKRKAAV

AAACEISTATAQDSNKCAPTHGYNIQSQPTRLYGIGDGVSVVGAVANAEGGDGSSGVAGGVGDGILTSLLAKRQRQ

DVAVSGGGGGVCSGTETEAPEDAGHAALVGAGGGGEVAAVESAAQTSTPGVIQLQGLAIMTIEEVHRRLQQMRQGS

QPLHPQQNQQQNQQQPQQQLHSVGQPDVAAGVGSVAGHNNPPGVGGNSTTLAAAGPTAPAMAPVAQSAPATEVSST

PGVMQLQGLAVMTIEEVHRR--LQQMRHAPHPQPQQPAPALQGRHPGSAGGAGEDIRIPSTVGGGSINTPATGRPS

TATATPAPAPAPITMLCAPGFAAISVTEVQRRIQLQQLRQPDAREGAGHHEPAVQDSKPPHEPQPQLPLPVAAAVS

QVQQQQDSKPRTQAQ-------------LQQGVLQPIQ---------QLQPQQGGLQGAVRQPRLLLRKAITVCDV

S------PDGSPNRTEPYFLTVSAPPDMLYCPRN---------STGPAISAAFTPDGAAEGI--------------

---------------TPNELARDDCVGGGAAGATASGVVRRTLPLPHTQRRQALSAISCENLTRRALLSAQSLHAL

QQQTQQQTARSA-----------------------------------LGGS-----AFMPWSSDAPQ---------

---------------RR--NAAMI----------------------------------------------------

-----APKPI

QASQPRPL---SQVQ-------------PMAAAAAPLAP--------PQQPQD-CSPQGLARPRLLLRGVGTPAGG

G-----VQTESGVGAQPYVLSVQAPPTMLYLP------------QSGARGSEPPPGGRADG---------------

-----GML----------------------EGAWA-----------------------------------------

----------------------------------------------------------------------------

---------------RV-----------------------------------------------------------

----------------------------------------------------------------------------
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SCPAPPVVTGDSLENPDGAAVGTEGAVAGGDHEPEASCCSTSASPRAQQAPQSQHAVAPVAAVAVAVAAAVSAAGA

SGC

---------------------------------------------------------------------------C
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MEIGFRKEDSDIAPVA-----ETQQSPQPE-----QQEQKDQDMPP--------QPQLQPQALQLAAQQHLQQS--

--------------------------AQQPR--------------------------------PLEQMALDQNTEL

----ASAATPAGGSN-----GGYDAVKPLSHIRVQSPGRGSTPLALRPILYSMTVR-NADGTPQTARQLPSISAPC

SALSAYGPVTSGELPYDE---------SIEPPLTSVAAYPRSGRVGGSSGGG-AAGPNGEDDGLSQGSPSEPEL--

--------------------------RPATTATLQSAIGSLMVT-----EGPATSTAGGELLGADLPSNEGVQQQQ

QIKQQEEQQEEQQEEQQEEQQEKQQEKQQEEQEQQDQQRLAGPHSASPPEAV----------AVSAVSDSEEEVGR

MEVDSAEDGNSSTQSG-DVP-QQQQTPQES-----QQQQQQQQQRQ--------QQQQQQQTLSQHQQQAMPL---

------QPPQPPPPPPPPPPPPPSPPPQPPH----HGQQHPHQCDQSMAPECTDPPFPPCQTHPAELVIPDPAGAL

----TSGANATCGAS---KGGSVGSNRSLGSIRMSSPVRGSTPLALRPILYSSAAR-NPDGTPQAPQMPA--AWPG

SSTQS----QPSGTPYTD---------STAPP-SSAPMNPDGR---GSSGGG----AADDGAGRSDSGAGVTAA--

--------------------------------------------------TDGAETHGG-----------------

--------------------------------------------SANPPLAS------------------------

MEADSSEDPNDVAPPA------VEVHPQLLLQQQQQQQQQQQQQLPAPSPLQP-QPQVQPQPQPQA----------

------PPDTVVRPPAPPPSLHPQEQPNPPT---------------------GTAHVDHRAG--TAGTPAGVSDAT

AVFTAPEPGAAGGAGRGRRGPGSGAPPPLRAIKMSSPARG-TPLALRPL-----PR-NPDGTPKTPQQPL---QSL

HLPHYP---DSSSRGEVA---------AQGAP-LQNPAWPTSL---------------------AAAPPAGSAS--

-------QPL------------------------------------------------------------------

---------------------------------------------QRLPLVS------------------------

MEADTSEDPNDGAPPEVEVGVEVEAHPQLL-----QQRQQQQQSPPTTMTATP-QTQPQPQPLPQAQKLPELM---

------GPAAAPEPPPLPPPPHQAEPPSQPALPRQTETDPTERMPTSLPASAADAAVAAAAATAPAATAAGVAGAA

TATDAPGAAGAGDAG-GGGGPGSGAPAPLRTIRMSAPARW-TPLALRPILYSSAAR-NPDGTPKTPLHAL--HQPL

HPLQPP---AWSGHPPPA---------AEPPP-TAVPLHPASA---GDVSGG-GAGADGVGGGRADAAPGGAAV--

---GVGALPLSPLPLQPLQDPETGLRRTATTPQAALQNAW----------QPQGPTTDGHVTGGEDGGDQQRQ---

---------------------------------RQQQQQQARPRFQSAPAAV--GT-----AAAAAAVKAEAESGE

MEAESSEEGNDGIPAA----------SRPMLQQEATGALQPERLPS------------------------------

------RPN-----------------PGQPL---------------------------------LLATGLGYGTAS

----------RGRAG-----------------SIPPTPRG-PQLALRPIL--PAGR-TMEGSPPAP-------QPL

QPLLRY---AASSH------------------------------------------LDAFAAGHSDAVLQAPEPRY

LDADAYAGPLPPVP-------EERLRRAMTAPQLVLRAVRPLYD------RPDSPGAPGAAGAAWPEGSASLL---

---------------------------------DLHQQLAL-------PLAA--------AAAALPPGGALQRGGS

MEADPGDGGTD----------DNREHRRVVHLRSIPGTQSMEASPPDRTPSSR-----------------------

------RPSVDIPPDFLPCMATPPPPPTGP----------------------------------------------

----------PHGSG---------------ALPVSTPPR--TTLALRPLR--PQHS-SASGTLQTH-------TPT

QQRLWL---MEGSE------------GGGAPP-----------------------AAAAAAASRPGAPSDAQEAAW

S---------------------DMEQGGSTTPRVVLRAVRSLQE-----NLTRGQGAPGERDAGAV----------

-----------------------------------DAGSTARPLHFRPPSVV-----------SFDWGPGLQNLGL

MEGESGDDG-------------------------VTAGSQQPTPPPVETLHAR-----------------------

--W-----------------------PSAPM---------------------------------------------

--QAAPVAASAG---------------AIRVQPWSASSRR-PALALRPLN--PAAALPRDGTPRGPQALL---RP-

---------PSRDDAELL-------------------------------------VLGAWYEARPDSPPEVDAA--

------LQPLPDDK--PLGSLQDDKPSGASTPKIVLRPVRSLQERAEGHNTGAAPCWPGSFQAVDM----------

-----------------------------------QQQQLLPLLPPQPPTRL-----------YQAPSVPLDQTIR

MEAEPGEEANEGTVAQ---------APKQALPRQQQQQQQQQQAPLQQQSQDPQQEQHQPQQLQPYQQQRQQQSQQ

HQYQHQQPATTASPTRRPPPA-----VEPPA---------------------------------AEPMPRVMSIAQ

----AQQAQQAGGGGGHLATRPPGAFPTLPAWSVTPPG---IPLALRPLN--LAPFAMRDSSPHGPAPVP---RRV

HNPHDG--DDSGDDKDGMDLCEPGLAGSGALP-STVPRPPQRR---GFVGGGRGVSAADADAGSPEEPPTVLQT--

----------------------------STGQPLLLRSVRSMVN-----SRAAELDPAGDLAARWLPHHCEAQPLP

HVAPPQLPPLP---------------------PRQHHQHQQQPPHQQGPYGHYGGTDAGERVRRLAAAGSDPESGR

1 10 20 30 40 50 60 70

80 90 100 110 120 130 140 150

160 170 180 190 200 210 220

230 240 250 260 270 280 290 300

310 320 330 340 350 360 370 380

390 400 410 420 430 440 450
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Pcal

Pcal

Vgig

Vgig

Vgig

Vgig

Vgig

Vgig

Eele

Eele

Eele

Eele

Eele

Eele

Yuni

Yuni

Yuni

Yuni

Yuni

Yuni

Vfer

Vfer

Vfer

Vfer

Vfer

Vfer

Pcau

Pcau

Pcau

Pcau

Pcau

Pcau

Pmor

Pmor

Pmor

Pmor

Pmor

Pmor

LALRP motif!

regA!



GSVSSGTAR---------PQPSSPTAAEVTGE-----------AIEVAAVP-----PVQPQNIQEYQSS-------

-----PPPPALPQQSPPPPGQP--------KRASAGQSPEASDDAVQPNENAGQGAGGSSADGGDVAGANTT---D

TCAEAPGQPNQDLAQNLEELVAALPPGPIQVTVAVRVGA-GGRRPRGGGSRVPEEDTRSGYMRGHACGVFDVPRYL

AGRDCIHNGSKWMSRSQFEKVGGSKMAKWYRSIRVLPDLEPLGEWLERHGMPVTKGPARRSRKRAA--ESGDGEEQ

QGQGAE-QEGVA-----ASPDDVQGQGV--------ADPTAALP---AVPPGP-APPPA-APASAAAAMPPM----

---------APL-----------------SSGTPLTPRTPMGQLSPQAAAAAVAAAAAAAAA----------AAAA

----------------AWSPPPQPGVTTG----------------EPAPQP-----PLQTRNPSNQPMQ-------

-----PAEQSLEAPASPREGQP--------SQQGGAVTESACD-------------AGQSADSPVDAETGRAP--D

AAATAC-QPPQDFGQNLDELMAALPPGPIQVTVAMRVGA-GGRRPRGGGLRLSEQDTRSGYTRGHACGVFDVPRYL

AGRDCIHNGSRWMSRSNFEKVGGSKMAKWYRSIRVLPDLEPLGEWLERHGLHVTKGPARRSRKRAAA-DSGDE--H

LAQGLE-GEGAA-----GSPPTAASPGGQQGTAPMLVDPAAHMPSGQVS-----ASAPA-APTAAAAATPVAGSTL

I--------PPAGAVPQQHQYSAVPLIGPAQHLASLPSTPAMKPSVTAAAAAAAAAVVAAAV----------AEPV

----------------QPPPPPDQKYSMQ---------------LQLLP------QEQQHQQQHQQQHQQQQEQQQ

QLGGFVAPASAPLPAGAAVAGD--------QQLAGSPGQ-----------------GVEAGGGGGDGGDGGGG--D

GVGEA--DP-----PNNEVPVA-LPLGPIYVTVPARSSG-GANRKNKNARQMGQDAPRPTFVPGNIRGIFDVPRYL

AGRDCVHHGGRWMSRSHFEKVGGSKTAKWYRSIHVMPEGVSMEVWLARHGLPVQRGAPRRSRKRTA--GSGDE---

AGQGDE-LENAA-----GDPDAAVGMGV----APMFIDPAAAFDPAGAYNPQAFMPAAALAAAAAAGPYPP-----

---------PPM---QLSPMLAPRPLALP----PPPPPL--------SAAASAGAGAAVTAP----------SPAA

ALAAWPAA----------MEPAAPATTAA----------------PPLL-P----QPMPTSQYQGYLMQQQP----

-LGGLAAPVGLAGPAGEQQQQQ--------QQQQQQQQQPHAD-------------SAGEGDGDGDGGAGGAGGPD

DMVEN--EP-----PNVEALLAVLPPGPIQVTVAVRVGGPGGRRPRGGAARAAEEDTRSGYMRGNACGVFDMPRYL

AGRDCVHNGNRWMSRSHFEKMGGSKMAKWYRSIRVLPDLEPLGEWLERHGMPILKGPARRSRKRAA--DSGDD---

PALGDELDERAE-----GSPDGLAGLGA----DPMMVDSSAA------------------AAAAAAGAYPPAAAMH

L--------PPLPHLPPLPHLPPLALTPLSALAPPPPPLPLAGVSVTTAAAAEGAAAAASAVRGTVNSVAVPAPAA

REAAWWAPQL-----------GSHGAGVG---------------LMPLP-P-----PAQHAQLQEYRQLQQQARQL

-----GESGTLGLPLK------------------GVIGMEHLG---------------------GNRGVEEAGR--

--IQA--IPAS---PTGLFPVAELPAGPIEVTVAVRVGAGGGRRHRTLGGRSQDDDSRSGYTRGPSSGVFDVPRYL

AGRDCIHNGSRWMSRSHFEKVGGSKMAKWYRSIRVLPDLEPLGEWLERHNMPVTKGPARRSRKRAA--DSGDE---

QAFGQD--PDAA-----DSPEAAGGIEV----------------------------APATAVAVIATGEP------

---------EP-----------------------------------------------------------------

RGAHGHSAAVGAPSVEFVVPQRQHGSGLGAAYGLVQQQPSPRPSSMPLD-PHNLVQQQRQQQPQQQQQQQQQPQHQ

--------------------QQM-------QRQGGALGQIVLHAP--------QMNLGALSGPVVDEQQDYEDD-D

DEDDA-------VISQTTVPIGDLPVETIDVTVAVRIGASSSRRPKSGSGRAMDDDLKTGYVKGPICGVFDLKRYL

AETSCIKYKGEYVSRSAFEKEGKSKMAKWYRSIRALPDLMTMEDWLKRYGLPVLKGPPRRSRKQA---ERKAG---

-------PPRARELQLTASPQ---------------------------------------ADSNSAGAHLPTGTSN

LDSGRMRDSDPLASIPGRPTHPQ-----------PPKQLP--------------------------NNLPI-----

RPAGARTPQ-------YVAMDASKGGPRGSPA---EQQ--FRFALPPLP-P-----IDQQQEMCRPHLEQQQQQQQ

-----GPPRSLSLPPQ----QP--------VLESGGLAALQLR-------------PGAGVDD------------I

FAAEH--NPE----LLTEEASANIPPGPIEVTVAMRVGAGGSRKAR-GGGRHADEDSRSGYVRGHVSGLFDITRYL

ADRDCIHNGSRWMSRSHFEKVGGSKMAKWYRSIRVLPDLEPIGEWLERHGLAVTKGPARRSRKRAA--DSGDE---

QGSGQG-QELAR----IDSMDAA-------------------------------------ASLAAHGAAVPTAA--

-------------SLANSPQQAALPDYLPEH---APPQVGAGGTRLSGGGAGAGGGSGGGGY-------MFVGSGL

WSAEPQPGY-------HPPYPGMPGVPAG----------------LPVGTPDAHLHPHQHQYPSYNRTR-------

-----MLQPPLPAPPPPPSLRPLARDSGLLRLPSGYPAPAHMD-------------AGGAGAG-AGAGAGGSGDYG

AMDLA------------DIPTTELPEGPIEVTVAVRVGSSGTRRARGGGGRSADEDSRSGYMRGAATGMFDVPRYL

AGRDCIHNGTRWMSRSNFEKVGGSKMAKWYRSIRVLPDLEPLGEWLERHHLPVTKGPARRSRKRPNIGDSGDE---

QASGAG-QDPAEGADATGSPEPAG----L---SP-------------RGLPGA-PPATAGAAATTASSAPAT----

---------EPL-----------------------------------GTSSNTGPGDGPGGG-------AFATAAE

460 470 480 490 500 510 520 530

540 550 560 570 580 590 600

610 620 630 640 650 660 670 680

690 700 710 720 730 740 750 760

770 780 790 800 810 820 830

840 850 860 870 880 890 900 910
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28-29 aa!

DSGDE!VARL domain! *	
  



SGSAGVQAVGSAGPSPQLKAEQMA------EIPLEALAERLLQQHQRSGRPID-----ARFLRVLLNTLPMQPE--

MPLSRGAAAEAAAAVAAAAAAAAA----------AAATNNEEFDR---DAY-GAYAAYGDYGAHGSVSLTHGPAGR

VSGAASVSPPPRGAAGVPGADMQGLAKVQAA-LKSEAAGAAIGVTPSAAAVAAAAAAAASVRYNRAADVSSVA-GD

TARLRMRQQ-QQQQQQGGGLER--SQSFHEALATPPML------------------HLDL-QDPHISRDILAGLAA

AGVVDG------------VGRGVSGRMPAAHFRTEQQLQLL---------RRLLA-----QQQHLMAVEDYYYG-N

D-----AAA--------EYEEEEDGGVGMR---------SNAVGVDLSTRAL---------------KEPPPPPLQ

RSAAAQAAGHAAAAASPPGAEANA------ERHLEALAERLL-QHPR-GGRGD-----RKFLQVLLNTLPTPQD--

LQLSHGAAAAAAAAAAAA-----------------AATAKDEHDHGLYDVY-GGYAAYGAVRPQGSMR-----PGT

RAGAGAGS------SG--GGEDRDTPETPVV-RMAETAAVA-----AAAAAAAAVEAEVEARYQRPGDVPAGLHSD

PPKIRWRSL-QY-----GGID---RAQSSGELLTPPL-------TTAAATPPTTL-HLDQPEHPELLRDILMDTTV

ASTGNGGGRGSGSGGGRGSGGGGGGGRPPSGLRSEVQQQQQEQQQHLMLLQRLLA----QQQQHFSRGEDYYYS--

------NGT--------EIDVDESP------------GIMDSPGADLA----------------------------

AAAAAAAAAAAARFAPTGQASAVA-------------------QAPDTAGAVSENAPVAKFMRLLYNTLSQSPD--

--------EVAAAAVAPAPMAATP--GTQDWG--PHATDQADQGE-LYGMY-GTYSRYGVATPGGSRP---TRGGL

LAAAAN------------PVAPRGGSPTAVGMREGSTLGYA---NETVAMVEAAEAAEEAGRFQSAGEAVATV---

ISRKRWFGP-QHR----AGVERGRISSSSDTLTPPPL----KRASSTALPPPAR--RQDSRGMQE-----------

------------------AGPSGRGLWAAPSGYTEEQAPQR---------RRLLQQQMPQQHMPSLARGDYGDEAA

DDEEAGNEAAIAWRRRQQEERKSGAGRGMGHGGG---GWGSAGPLDLLTRQRLGA---SASISELLPREPSPLHNA

VAPAAVAPAAVAPAAVVDESAPGAPDDL--DSRLAALAERLL-QQPRSARGAG-----RKFLQVLFNTLPVSEQ--

LMLSRGAEEAAAAAAAAAAAAGGPPPGAQDRGRQAASTERADPDQSYEDMYDNVYDVYGMGGGRGPAR-----GVM

PSGAAGGS------GGA-AAAARGGSPTAAA-DAGEAAALT---EGATGAAAAAAAVAAAVRSQREMAAMAAV--G

LPLSRWRGSMQHA----AGIERTLSSSSGDMLSPPPPPLAQASASAAATPAPAATLRLDSRGLPE-----------

------------------EDAGGTGHWPGSSLYADQPARQR---------RRLLQ----QQQGPLPAREDYGEE-A

DDEAAAAAA--------RLPLQAGGGRGVGYGGGAGRGWGTAGPLDLSTRARPWL---SGAR-----VEPSPLQDQ

----------------------GGMPDL--------LAEQLL-LHKVSANSGD-----RRFLQRLWNTLPQSQQ--

YMLPQP-EQADGAGRTPG------------------------------DTY-AV-----PMRGAGGLAP-AAPVGG

EKGFGAAAAYPRDARG------------------PELQGML-------------------------GDDVQEA-AE

VATLRWRFR-QTD-----------RAQGASTVAPKP----------SPITPPMQL-ALQW-ADPQ--RDNVAPTL-

----------------------------------SRPDRDR---------EREPD----RDRHPAPRQQD------

--------M--------HRLRPSRGAGGAD-------GAGAEEDMDFDT---------------------GPLPDN

-------------------------------------------RHPD-----------PRFLQRLMNTLPASQH--

FMVPGLSLPEPGSSLRGR------------------------------DAT-GS----GSSAHRAQFR-----LSE

LTPRVSSC------GGD-EGHASALHPPAAA-AHGTQAALM---TQDAADAERLNATAGLQTAPRDEGSVACV--P

QGTERHRAG----G--RGGDN--------------------EVWEVSDSDPAAGN-RLQHPGHPA--FDNSADRA-

----------------------------------------E---------QIQPS-QL-RPQMPVASRTP------

--------A--------SQMPPHWAAAAHA-------KMGPQGPAMFRPR-------------------SGQVPVR

GSSGGGIGGG--------------------------------------SGSAS-----GRFLQRLLNTLSPLPLL-

SPLQQPAESTEGAARSAA------------------------------DLP-GGQGRTWRLAAPGSIR------GE

VATA----------------------------------------DDDMQYFNTRSAEAKAGRLATGGDSSLGG-SD

VPPIRWRPI-QAI-----------RGPGPAHAAQHP----------SPRAQPVQLVEPQQQQQPS-----------

-------------------------QPPQAPLHPSPP-------------------QLPQQQQPLPPSHPHLYQ-L

RYSPGHRSI--------HPPPTDKEGNGASAMGS--RGYA----ADPATRPL---------------MRQGWLRDT

AAAAAAFGG--ARQPGRGGSSGGGAEPLPVERSLPPYVSRL-------GAPSE-----ERFLQRLLNTLSPSQSAP

LPLPRQAQPPPHEKYSAALPSH-P-------ASVAAAVNNTAAAD---DAA-AAAESYEPSDRTGRAQ-----APQ

AAGAGAATAPFAGAGG------------------------------------------PLGRPTPDADTSSAT--E

LAALRWRVLRPQH-----------RSAEPGDLDPPE----------SPPRAPRPA------GHP------------

------------------------GQWCGPSLEPRGQEHSW---------RRHDSGGLQQRLGPGSARPAYGES-L

PYTH---------------TAEDAGEEGQREHG----GFAVSGLALEIRRPLAGARRPSGQIQEHMEEERQPRPRR

920 930 940 950 960 970 980

990 1,000 1,010 1,020 1,030 1,040 1,050 1,060

1,070 1,080 1,090 1,100 1,110 1,120 1,130 1,140

1,150 1,160 1,170 1,180 1,190 1,200 1,210

1,220 1,230 1,240 1,250 1,260 1,270 1,280 1,290

1,300 1,310 1,320 1,330 1,340 1,350 1,360
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PPP-------PPPPSQVPQA-RRALSGMALPNGARVRRVEPSESA------ALDPASAGFGAVA-----SAATRS-

---AAAAAAATAGGPPP----RQERRLP---------PPLPSAPLQQASALVLDAATLARGLAALQSLDVAGGG--

----LSGHSRDHLTRTPASVLNQYLGQSYTG-QRRYRPHAPE-------------PEHISASGDLGYGRS----DT

YHGEGSRR----------------------AAASNAATAAAAAAASL------------RRRRRPWE-DEEEEDEA

EEEED-------------VWRQ----RESVCEAPSRFLPRLPAELKPNLLQQQ------QQQQQQQQQLPHKRQRL

GEGECQ-----PPFPQ--------LNGHDPIDVDPY-TVRQHMARLQDPPPSMLLQQQHRRRAHAVFAAAADELGE

----------RGRSGDVPSALRRALSGVSSPHSVRLRRLESCETSPGGMAGGHDLPQSNFGALA--RQNSTAVRV-

---GTVVAANSGTLP------RQERRQP---------PPP----ASASDSAFGSVAALARGLAALQGMDVATAAAA

AAAAAAAA---GLGQVRTSLPSPYPTRPILGPPRAFRTTAPESDPAVLRSYRFASDAQIAARPDGGHGFSVGPRDV

YRTADGRPRGLFASPGDGGG-------RGAGAAMSAAAVAAAAAAAGALPLFGRERPRRRRRLPRWPDDEREQEQA

EEDEDEDAGEGEEYMQELLWRQGEFGRRESLQPPMQP--QQPLQPPPPPPQQQQPLARFLARLQPDPHLHQRHQQL

QQTQGS-----QLFLQ--------PCAQDPMEVDLY-SVRQDLLQMKEAQQPRQRRGCRGGRGGRGSGLATSEMLE

FP--------GGVAAQAPSS-----------QVARMQQPQAFASE---VGAGADAQASFMESEDAAAGASAAPRS-

----------AAARPGARPQQPTQRRAL---------------------LLAPEGYAQARGLA----LDAAAVGGL

TGLGLGQGPVREAL-PATLTPYPHVAQSFSR-PTGYRP-ATGSAPGARGSYR---NPDQGLELLHGLGLA----SL

AGGGGGRRHG----GGTGNL---------------------------------------EARRSRWQ-LGEEAEAV

EEMEAEP-------AQERAWGLEERGRGA--PPPHPR--SQPPARLPPRARQPSHLQHLQLQQQQQQQLQQQQQQQ

QQLQMQ-----QPQHQQMHQHGQGLSEQDPMHYDPF---RHHTALLTWQETNVL------------AAMAAAEGLS

APPLHRVGSVGAAVAAPPPS-----------HLARIRQLEALAAEAEAIAEAQAQAQAQAQAQASSRGAEPEDRSS

TGGAPAALRAAARAPPPPPPLQQQRRAP---------PP----------SMTPGSAVLARGLAALQGLEAGLGGGP

DSPGLGGSPRDGVG-ARAPLPYPHSLRSFSG-PPGYRP-ALEAGLAVRGGYRSTSMPDAGIEPGSLALEL----GS

HEGAGGRRHG----GGAGVPEGWLLEERGLAAAAAAAGVAGEAALA-----------LRRWRRARWQ-SEEEAEAA

EEMEAEAQ------AQAWGWGHEGRGRGALLQPPQRG--RIPTVQVPPPRQPRPIMS--------QQQLPQQQQQQ

QQ-------------------AQGLGAQDPMDIDQYHLIRQHTALLRELQRTAAWRGQ------------------

RRD-------AAPHSHTPLL------------DTRIRRVHQLGAEGPRMSSGSDEQHRYDEDQA------------

---------------PLAGQQRQEWRQQ-----RDVAPSP---------SL------------ALQGFAAGRMSSR

DA-------------PARPTPFLYSVPA----PPGLQY------------YRST----------------------

--------------PGQGDV-------RAQEGSHVTGTMAFEPGA-------------HRQRRQRPM-------PG

EVDEE-------------AWRE-------------------------------------TYQQLQQHHPQQRHSRQ

QQPHAT-----LPLSLQPHQ--QQLELPQHTDVDDY-TVRQSIARQRGHQR-------------------HSSAAE

HEDYL----QEGKSSEVGEM------------DCRLPRVQSTASAALPMLL-------------------------

----------PTQPPPPAPQQQQQQQQPPTYGQHSVQPPL--LPVLQP---------LPRRRRRRDDLDVQDG---

----------------------QYSLPGASL------------------------DEQQSLRGAPLTGWP----GT

YAN--------------------------------------------------------------WE-YPYGETQQ

QQQQL----------------------------PQQ----------------------LQQQQQQQLHGEHARQLT

ERSEHQRVLRITPLSETSPQGGQGPHGGT--------AARIPAQQMQESQPQAVLR---LRRANAMAGNAPDDRDA

APGLQ-----LPPQSDAPRF--RCFRQHGDEEHARAPAGIEAREL------VLDLQQSSRPSSG--EQPRLSARQ-

---GSVCHAVHS------PHNDAGRAEP--Y-LYTL-PPSCAPTVRRPGSM---YALGAQGLVAESELDPGGGG--

---------------PRAAAVAPSELNRASDQP-------------------------------------------

-----------------------------------------------------------RRRLRAYL---------

---------------------------------PSE-------------------LGGRQVRGEQPERLHGADDSL

ADAGYR-----VSEMGLGHR---------------Y----------------------------------SSSVLE

LP--------AGDGGSGSSA-----------RPQPVPTEWAWRTE--ERHEQTDEANEHLQGDREPRGSGGVYRSH

-HYQPAARRSDDSPPPPPP------REP----PYKWNPYP--------------AAEAPSRLACYRGLQLPAGAVA

AAAAVE---------LRDSLREPRPEPGGDDDAYERREYYSDRDPPFQRMQRRRIDSAGTAADTHHDIRA----GQ

SGGGGG-------------------------YAHQQQHRAAAAGL--------DDYPTRRRALQQTRAPPLDHNDN

DNDDDDG-----------GGGGGDDERRPQWQAPNPY--SQPGGGPPSPPRWRHQQG---HQLQPHRSSPPRYEHT

---------------------GYGYGYQLGVAYDD----RDHPARR------------------------------

1,370 1,380 1,390 1,400 1,410 1,420 1,430 1,440

1,450 1,460 1,470 1,480 1,490 1,500 1,510 1,520

1,530 1,540 1,550 1,560 1,570 1,580 1,590

1,600 1,610 1,620 1,630 1,640 1,650 1,660 1,670

1,680 1,690 1,700 1,710 1,720 1,730 1,740

1,750 1,760 1,770 1,780 1,790 1,800 1,810 1,820
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DDEHQEGEE--EEEEEEEEGGGVAEY-WADDTRRHAYRSGFNAVGDAKGEHPQVPPLAMSL----PAVAARRPAYY

TPQRPVMAANREGAASSWRRPRGG------------PVLQGESQGRRTDWPQQARRSGDDSL--SD

DGEEEMGDV-MEGDEGRAEGEKLPEEFWAGDLRQHRNRSGHRLADLLQGELPPPPPSAMPLSPLPLPPRSRRSALY

AQQQLVVPTGARPVAGMWRSSRSAGAHQPGEPPPPPPPQQQMQQGRRMDWTQQRPHRHPEDDSQSE

VLEQAAEGE-GEGEAGVGEGAAWAEA------QRSRWRGG--GGHSTAGTAPELPP----------PQPPRLPTFY

TNQRVTATRAGREGAGAWRGPRAADVEDPW------------VALQQQDRPQPPPEDDPSFV

----------------------------------------------------------------------------

--------------------PRGGGA--------AAPSRAG-LQQQQPDWSQTPPADDPSFG

GGEEAWEDVSFSG--------------------------------------PSPNP---------QHYRPPRPAFY

T---YAARPMGRD--GPWRDPR--------------PPLRG-AQPQPMEWPRNTEEQPPK

DGQQAGQDAFGQGPANVGTGAGAAEQ-GVGQGRDHSR----------------------------FRATDNRYMYG

D---LGADSGGVE-----------------------------ILGAHTDNPQARRRRTAQFEK

QAEEPREAA--GGQHGVNDQAVVPLR---------------------QGQ--------------VAIQRLLRPTLH

P---IGAVSSGEEAVGLGPALRSEG-----------------IQPPYADWPQSRHDQEPR

---------------------------------------------------PQPAPAQ------------------

------------------------------------------ARPQKTSGARMRDVREET----SQ

1,830 1,840 1,850 1,860 1,870 1,880 1,890 1,900

1,910 1,920 1,930 1,940 1,950 1,960 1,966
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MEA-DPTSDEGGDGTPLEHLQRPPAVLPTSAIPAGQL--PRAPLDLPPAAPPPPPQQKQQQQTQSLQPQHPQHPQH

PQHPQPPQPPQPPQPPQPPQQPQPPQPPQPPQPPQQSPQPPQQAQQQQQQPQPPQPPQ-QPQQSQQPEPPQQPQQP

QQTQQTQQAQQQPQSASAATNTGVGTGGSAGARRPGQSVSP-----------PPRGPQLALRPILR--PLRPTPGG

APQP--PH---LQPVV-HIPAAGHVEVYDIGRGEAEAAAAAAAAAAAAAAAAASPSPPEPLLRLTGDAAGISPLAA

ELDAAAAAT--------PAITTAPPAAAAAVALAGAGALTTSGVASLGEQLIRTSTASPLGPRDAVRPLLERSASP

-GS---DGRIEGV----------------------IHMHETRQRLLPQ-RLALRYPT------------TVP-RLP

MEAPDPNSEEGGDGAPPGP----------------------------LQPPPAL----------------------

---------------------------------------LPISSV-------PPGQ---VPRPSA---PDHSQQTQ

S------------LGAGTTVASTIGI-----RGRAG-SISP------------SRGPQLALRPILL--SAGRTFDG

SAHVQ-PQ---LQPVV-HIPAAGHVGTLELSRGEATTAAAPPPTL-----------PPEPGMESTPP----GPTTA

TPTTAATLT--------PNDTAAAAAAAQILQWGPE-----------DERLARPSDLATQRLLQTVRTLQERLDTP

GGG---DGGGEGL----------------------ASKQDAGQLRLPLPPLPLRQLQ------------AVPARLP

MEA-EPGNEEGPDGTASAE----------------------------PSSPPVP----------------------

----------------------------QPLQPL----VPPITST-------PLHQPI---------EPPLALLPA

--------------GAGAAGAGTSG------RGRPA-SVSP------------PRGPQLALWPIRR------SPDG

SPHAP-GHGQLLQPVV-RISAAGHVGTFELGRSTGEPAAT----------------AAEPGARRIPS----DPRVD

AGASA-----------------SPPAAA----------------------------PPPPLVRRAVM---SRTGQQ

AGS---PGAGPAE-----LAAAEA----------GRTAPDAVQ---PL---PLSRLRVMPTPSHSHSHSHSPARLP

MEA-DPSNEEAADAAAPTQH---------------------------PHSPPPP----------------------

----------------------------QPPHPRRALPVAPIPAQ-------PPLPPRSQPTPSVDEPPPLAATDA

S------------VGAAAAGAGALH------PGRPP-SVSP------------PRGPQLALRPILR--TAARPPDG

SPHE---HVTLLQPVV-RIPAAGHLGAFELGGGAGEPEPT----------------APEPGA-RFPS----DPRVD

ATAVVALAG--------PAAGPSAAAIAA---------------------------APQSLALRGVR---QSSDQP

GGGGGSPGAAPADQRLASTVAVGSGEVKPGEVFLVTSAPDAPQ---PLPSVPLPRLH-SAAPSH-HPRTHSPARLP

MEA-DPSAE-GNDGTLAGG---------------------RQQF---QQSGAAP----------------------

----------------------------LPERQL--------------------------SRTSSGQPLPLAADMG

H------------AGAP--------------RGRTG-SVSP-----------PPRGHQLALRPILDPYSAARTREA

SPAAH-QQ---LQPSL-LFSAVPHAGA-NVGRSE----------------------PRRP---VIPG----PPHLG

AEQEL------------NTALRTPFFAL-------------------QEEGRRRAGAAPQLMLRAVRPLYDRPDSP

-GA---PGAAA------------------------SSWPEASASLLDL---------------------HQQLALP

MEAALPVEE--RDNIPQGQEN--------------------------QQSPPSL----------------------

----------------------------LATE-------SPMEVV-------APASRR-ASLDHPPAIMPMAPRTG

NPP----------------------------RGHPG-SPSQ-----------QPRGPAIALRPLRP--TLANTSAV

G--------ALLSPS-------------QLLRLAQSPQTG----------------AQHPGLRYV-----LDPETG

SQLYAPQGSHLDINADDSSDRPSPAGA-----------------------------QQPLLVLRAVKYLQERSDNQ

------------------------------------QTATAVQ---PQPALQQQQQQ-QPPPPPQQQQQQQPQQQQ

MEA-EPDEQGRSDQTADNQ-----------------------------QSPPARR---------------------

----------------------------QPP--------PPTPTP-------TPMP---TPTPSADAAQRVAGSGG

D-----SRGRGSSNGGGTAASAPVLP-----LGRPS-SVSPQPQPQPPMPHAPPRVPMLALRPLLT----APMHEG

SPPASSPH-LVLWPTAGAVEAMPHLQLGETGLQGPTGTAAA---------------APMPGG-HLPA---------

----------------------VPPSALA------------------EERLLRAS-PTPQLLLRPVL---QRVEGL

GGSVTFPGRPGTV------------------LGLGPSWNPAEEH--PL----------------------------

MEA-APGGDPTGVALPPQP------------LPAAYLATPSRQDDSRLSSPPAPRTLGLVT---------------

-----------------------------------------------------------GTALRQGAPTPLPTQTA

T------------PGT---------------IATPG-LLSP------------SRGLVLALRPLHL----AQTTAM

QPPSR-PQ-------------DPHWG----GAGASSYAAGSAV-------------PGPPGA-LLPQEA-VEPAAP

QTARRSLGG--------SETLASPAGLL----------------------------SVPQLLLRPVRPLP------

-GA-ELPASAAGT---------------------SSPYSAAPS---PLPTAAAAAQH-----------------LP
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390 400 410 420 430 440 450
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LSAAAAAAAAAAA-GVALASAAVGGSGHQRAGP------PAIGLRPMPREVIRYPLPPPLQ--------ALPIAPS

PDQPVPHQSQIPQQLPGLGMGPALAEGDDDG-------------GDDGGD--------------------------

-------------------------------GGGGD-------GAWGGVGAAGV-------------AGLEDIAPP

PPE---LLGPIDVTVAVRTSSASGG-RRGR--------------------EEVVSRGS----AVRGQPVGKFDVPR

YIAGRDCIFFNGRWMSRSHFEKVGGSRMAKWYRSIRVLPDLEPLGEWLERNGMPITKGPSRRSSRRTTTVESGDEH

LGHTGLELQT---------------------------------GLQRPEL-QNL-------------PSDEPQSSS

LPPSAGVAAAGLQDA---------------------------GWRQLSRAAPLHTLPLVSP--------PLPFPAQ

PQQQQQQQQQLPLQPHLLPLASLGLDAAPVGLL-----------ADAPGE--------------------------

-------------------------------PGGEG-------GALAAEGGDGD-------------GDLQDSSQL

PPA---LLGPIDVTVAVRV-GA-GG-RRGR--------------------EDLA-RSGGGGNYVRGQHVGSFDLPR

YLAGRDCIHHNGRWMSRSHFEKVGGSKMAKWYRSIRVLPDLEPLGEWLERHGMPVTKGPSRRSARR-AAADSGDEQ

LGAAA--AAG-----------------------------------LGPDA-ADA-------------QDIGIVEDS

--PATAAATAGTY----HHPGLIDAS----------------GWR-----TTQQLPAGPSA---------SFFLLP

QQTQQFPLPDVELGPAAAAAAASFFGAAAAGWDMSSQLQLAAAVAEGGGEDEGGGGGSGGGGDGGGGGGGDGGGGG

SGGGGGGGGGGGGGGDGGGGGGGGGGSDGGGGGGGD-------GDGDGGGGGGG-------------GGDGGDNAL

PAE---VPASIEVTVAVRV--AAGG-RRGR--------------------EEYV-RGG----YTRGQHTGLFDVRR

YRGGRDCIQYNGRWLSRSQFEKVGGSKMAKWYRSIRVLPDLEPLGEWLERHGLDVTKGPARRSSKR--AADSGDEL

LLGAA--AAE-----PMLLPPPPPPQAL---PPPPPMPSLQTPPLRGPAV-TGAVAASIAPFARGSFESLEGSDQS

--PAAAAAAAAAA-SVHPRSDALDAP----------------GWR-----AAQSIVQGTPS--------FYPSPPP

PQTHHLALTDVAMSPAAAAAAAAAAAAAAAGFLGA---QPAAEGGEAEGEDE------------------------

-------------------------------AGGGD-------GEMEHAG-----------------------AVL

PAV---IPGPVDVTVAVKV-GAAGG-RRGR--------------------EDFV-RGG----YVRGQHTGRFDVPR

YLAGRDCIQYNGKWLTRSHFEKVGGSKMAKWYRSIRVLPDLEPLGEWLERHGLPVTKGPARRSSKR--AADSGDEL

LLAAA--AAS----------PPPPPM------PPPPMPPMPLQPLWGPAA-AGAGAASTPPAARGRVDALEISDQS

--LAATTAAVPPG-GSLQRGGSREAAW---WAPQLSSHGAGVGLM-------------------------------

-----------PLPTGLLPMAALA--------------------AEQSGA--------------------------

-------------------------------TRGA------------AEGSEGN-------------RNAPSPADV

PPAAALPAGPIEVTVAVRV-GAGGG-RRQR-------------GGAGRHVDEFI-RAG----YMRGPVNGVFDVPR

YLAGRDCIHNGSRWMSRSHFEKVGGSKMAKWYRSIRVLPDLEPLGDWLERHNMPVTKGPARRSSKR--PADSGDEQ

GPGKEQEAAD----------SPG-----------------GCEELSSPVA--------------------------

--QQQQQAAVPQN-GHRDRQSS-----------------DVTG-------SAQHAPSGSASGGQETTTYGLARMLQ

QEQQQQQHQQQRQQQQQWQLAQEQQRSISLQKQQQSQ-------QQQSGQ--------------------------

-------------------------------TGAAESLARPTAGGTTATGTSGEAAETQEPIDDDEVAGAPAAPGS

DAALGEPPSPVEVTVAVRV-GAGGG-RRPR-------------GGVNRLATDIV-RNG----YTRGPVSGVFDLNR

YKTGRDCIFYGNRWMSRSHFEKVGGSKMAKWYRSIRVLPELEMLGDWLERHGLTVTRGPSRRSSKR--PAES-DER

VLG-------------------------------PSIEQVDSADVEGSSA-GG-----------------------

---------------------------------------------------------------------------E

LEAQHSQQQQHPQQQRL----TVGSEQGPTGLQSE------CAVGPAAGE--------------------------

-------------------------------TPGGQ-----------PTTDTGL-------------DTALDIAGL

PQPIRLPQRTIEVTVAVRV-GPGGGARKPKTGG----------GGSKQQTDDEL-RAH----YIPGPVCGTFNLQR

YVEGRDCIQYDGRWLSRSNFEKVGGSKMAKWYKSIRVLPSLEDLEHWLERHNLPLLKGPSRRSSRR---AEEGNEG

------------SAEPQGGSEPGPSASLLRMPSSSSTAAPQSAGRRGAGAGAGAGAGAASPQA---VPSTSPRSHS

TPPPETTAPAALGDGLLGVSTGLQVPE---AGPKPSKLGPVQGLR---------LPPGLPA-SSAVTRIRQPDGPA

PDN---------LGPALLPLDTLV--------------------GTATGS--------------------------

-------------------------------------------GQMLTTAVHGP-----------------GQSQP

RVR---IAAHIEVTVATRV-GSSGG-RKVRVGVGAGVGVGMPAAGGGQPGLEDS-RSG----YVRGPVCGRFDVER

YLADRDCIMYGGRWLSRSHFEKVGGSRMAKWYKSIRVLPDLEPLGEWLERHGLPVVRGPSRRSAKR--IPEGVDLQ

ALVGDLRWRADSAEAEDNYGAAPPSPPA----APPPPGSLPARGLSGMAA-ESLGLGGTGGASAAAVDWHEAVAAT

460 470 480 490 500 510 520 530

540 550 560 570 580 590 600

610 620 630 640 650 660 670 680

690 700 710 720 730 740 750 760

770 780 790 800 810 820 830
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DSGDE!VARL domain! *	
  



-----------------------------PPPP------PALAMAPVRQPPLGINNP-----LTDPLLDPLASVGS

GGGSGGAGGNSGSSAGGGGG-----------------GAAAGLTFLQRLWNTLP-------RPSQ-----------

---------QLLLQQQQQ----------QQQPPAHEPLAAASDPSG--SPNWDDTRAAEVTA---P--------LP

P---------------PAFDPDLL-AMLQSGGASTVSI-------GGEGIPRERSE---RRPVRPRTAQ---QLAT

PHRQPADLDG---------SSPPLPPP---PQPMTPPAPHLLLQRFMQSSA-------------------------

-----PPPAPPP----------TQQQQQQLSLHGGDPR-----------LSRRSTL-------GR---------GS

-----------------------------PPPPPPLPLVPNLAVAPIRQPPSELNNP-----LPDPLLDPL----G

GGGTASAGG----------------------------SSSADRAFLQRLLNTLP-------RSSQ-----------

---------QFLLPTQP----------------AHEPPSSAREPVA--PP-WGAHRGASAAVVKTPTS------TS

P-------------LAAAVDPEML-LLPPRAGGDS-----------NEGLQLPAAE---RLPGRRRVLSPQ-EFYQ

LGGEAAPPLP---------SSPPRPPPLSVRLPLATPPGQLRLQRFAQ----------------------------

------PPAP---------------------LHGADPA---------------------FTGMER---------SL

Q---------------------------LPPAPAPA-STPALAMAAVRTRPQEIHDP---------LLDPLSEQPG

AGGAAVGGG----GGSGAGS----------------GNLAGRNTFLQRLLNTLP-------RSSQ-----------

---------RFLGAGEL----------------AAWGASGIRDMTA--AP------------------------PS

P---------------LAAGAEMLQPALPHHGAES--------------LAMPEA----QAPVRRRVMQLTSGRYQ

AGDENVLLPPPSPL-----PQHFLQSRLP-VAPLTPAVQRLLMQRFAQ----------------------------

------PPHPQGDAPVQHRQHQQQQQHQQEQLQQQDQR-----------PQHRHHAH------GRAPV-----PAP

-----------------------------PPSPTPA---PALAIAAVRPQPQGLSES----LLPDPLLQPLAAGGS

GGGAGGAGG----SGGGAGG-----------------SGGAGRAFLQRLWNTLP-------QSSQ-----------

---------RFLLPTQP-----------------------------------------------------------

---------------------ELGEPGEPLTGAGS---------------GLPSASD-RQAPVRLRAVP---DLYP

AGGDD--LPPPAQQLHYQPPQPPYPPRLP-TTPLTPPPQHLLSQRFAQ----------------------------

------PPLLPSEMLPHHHPHYQHQQHQQWHPFAQPGR-----------AASLAQH------------------AQ

------------------------------ITAAAVPEEPRLALN-----PGEVPTT-----LAERLLLHQ-----

GGGSGGGGS----SG---GG-----------------GGGGGRAFLQRLLNTLP-------QSQQ-----------

---------YMLPQPEQ----------------ADGAGRTPGDTYA--VP----MRGAGGLA---P----------

--------------------------AAPIGGEAD----------------------------LRRWRSLQTDLSH

SGSDAAPLQP---------------------APLTPPMQ--LTLQWAD----------------------------

----------------------PQQDPPTLSRHDRDQR-----------PAPRQRE-------MR-----------

-----------------------------EATTAGLPL------------------------AQQLLLQRQ-----

------------------GS-----------------IPSSERRFLQRLLNTLPLQMSPHGQTQH-----------

---------LDAMSGDA----------------GEGSGRMPRDLYG---P---QSRLAWAAH---PLAGAGYPHDA

P-------------RLPDAESARGDDASPDSGGAEMLSP---RWR-------------QQPPARRQCIR-------

------DLRD---------------------MPMTPPVQ--LPLQWATA---------------------------

---------------------TAMEQGAGMPRHRSGQL-----------PGRQQDL--------------------

-----------------------------SPQPDPP---PPLQDQERKTRQQQQSPPPPRQKPPPPQLQQQRQQSP

PQGP--------------GA-----------------GLGGDERFLQRLLNTLT-------TQSQQHQHLQEEEEE

EEEEEEEQQQQQQQQQQQQQQQQQQQQQQQQQQQQLAAQQEEDPYTQVSPAAQQVRGARWIV---STSVGGYAALA

PGFIAATAASATHETVAAAEAAIAAAAAPIAAESLVMDPQAPAW-GTEGLEVAAEAAVAAAATELRWRLRQLDRSL

GVWEQG-PHP---------------------SPRTPPMQ-------------------------------------

-------PSP--------SGWEPQGSHHLVSLRGRSTLRLQPLMLGSVVPSPAAAVS----------------VAA

AADAAGVGCNFAVGESFFAAGIDRGEGRLGGNASGV---TAVECMVTPGCNAGGMSS----AASDINAAPGNAGSS

GGGGGSGGG----GGNGIGATEPLPVERPLPPPGPRLGAPSDERFLQRLLNTLS-------PPSQD----------

------PQPRLSPPPEMLVPDRPGSRMAMAQADAPGAAGDNSEGRARTTP-LPLQDLPGGVA---PTAI-----TA

PPRFRRRALQQQYTWGSSAAAAAAAASADVPERST--------W-----APMP------QVPLQQSEVQ-------

-------LQP-----------LPMQPQLPQPLPQQPHPQQRQPQLQVQPLPLQSPLSYQQQQHLASPERHPEYQLR

RQPPLSPPQPQPQ--PSMAGLQTQLSPPGIQHQQQSLLHLRLLQPVQAVPPRQQLDPPALFKLQRVPTDPGFRPAA
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RAMPGPIHRARWS------AGGAGDRG--DEDSEERSERVTVEGLLRFDPANVGVLETSA-RTHVWAASSAAAAAA

EEAAEAAEAAVVAEAVEHPSLATPASRPPPPPPPPVLRMGAG--MPPQLARFRQ-----QDAEGAG---RSVAPER

HRPM-----------QYPGPNQLEQQQQQQERTQQRQRQRQHQAQLSQRDLDEVPDELNRDITEAARPPSRPQAGT

TLRQGMVPTSRLSPARDLLLRAMTTSGVQPLVPLPA-AP-SMPPPPPPPLHRFATPPQAGSSRYQPLQPDVQGRRG

DAATGFQDAAAGLVAG-----LPHQQHQQY-------------------------HSYPPPRHPLWRRRALSAAGA

H----EPQGLLAAEPTLLPPQLV-----------------------------------------------------

RGTDPARPRARWR-------GEDSDGG--GEDVE------ADDGVGRVGGSDLNRQERQS----PWVLSTAVAAN-

-----------------------------PTNPLPRLHAIP---VQPSQPRSRR-----LDPENPS---FGAVLER

RRPLRL-------VGQQPQPDDAPRDQEMEEPAYNAADL----------GLAQA-------------------STV

ALHAGRSSLHGLSPGRGLLLRAMATAGQQL--------------PLRPPPRYGAQVPAAGRFRLNP-------SDA

RAASGFMEVPAQIAGGEASPPLPQQHQQQQ------------SLQQQQSQQLLQEHGTYTPRPVHWRRRRPFSEAA

EDDALEPPGAELSPLSSMPPQLVAALHQHSAQPQPQQLQPPLHEQQHQSQQQPQQQQQQPQQQQQQLQQLQQLQQL

HGAEAY--QPRWPPQRASEPFGAGTQGITSEAAEAAAAREAEEGRGWSADGDVEMEEWQQ-GPAAWAATATAAAPP

----------------------------SASEVAPLLYPARSGRIRHRVTRMGE-----RQREQPQ---LTGWYSG

GLGELP-------PSAQAG-----------QEGTAAPDQ----------DMTDV----------------------

----GRATVSHYEPLAGYGS------------------------------AAHTGLP-------------------

RERDTVAHATAAAAAAAMQQQHHYHHAQQQKERQQQQQQQLQQLQQQQQQSPQQLPQQQREPSLHWRRRALAAARD

ETTRDAP-ESTEAG-SRAPPR-------------------------------------------------------

HGMDAYR-RPAWPQHAPPEHGGGG-------EAATAAEEAAGEGAAWFAPGDVGMKEGQQPGPGAWA---------

---------------------------------VPGLHPARSGGPLPRMTRIRR-----LETEAPQPPHPPGWYTL

GGPEAA-------AQRQPP---PWVTPPEEEDGAMRPDQ----------DMPNV----------------------

-----AGPVAQASPLRGSLV------------------------------GYGSELP-------------------

PARQTAMRVAAALAAAAPQ---HHQHDQQQ----QQQQQQPSSPPQQQQQQPQQPQLESQEQPLHWRRRALAAVRE

DTPRGRPADAAETGSSQVPPR-------------------------------------------------------

--------QLRFS------YATGDDEG--D----------AAEGEMDVDPGP---LPDSR---------RGAASH-

-----------------------------SQQPL-------------QGPRIRRLQ--QLGAEGSR----------

---------------TAPG---SGEQQGRYDEDQAASAAHQRQEWRQQRDVAPSP---------------------

----GSVPLQGFAAA------------------------GGHVSPRDAPIR-------------------------

---------------------------------------------MQPEF-----YTVQAHSGLQYYRAGPGAGGA

MGEARAP---TTAPDTAFEP---GARRQLRQRPLPGVADEEAWREAYQQLQQRDQATHVPLSLSLQLQQEQQGQQ-

-----------------------DDAH--D----------VDAGEELDLSAP-----------------RHHAAA-

-----------------------------GAQPLPALHGLQS--LPPPPPRLRRVPYPGLDPDGAS---QGLGTTL

GTTSSSRTTTYPMSDGQPP---VLVLRRPNAMAGSSPDERGGDG--------------------------------

----RQNGMDGYGPG-------------------------------------------------------------

---------SASVGAVNGDEMRGSRWQSQSRKRQYCAVDE-SEWPEEPRRQPMY----------------------

-----------------------------------------------------DQPRQVAVPV-------------

AGSATGA-------EGSGGGGGGGGGG--D----------GGWVKMEVGSTD---SPEAG---------ANVAGS-

-----------------------------SYDLLP-------------AAAMQR----------------------

----------------------MWQLQQQQEQAQPQMQQHQQQQQLYRSDLPRI--RVVRQVGEGS----------

----GQVP----GPA------AMQLPALRGVLDLNREPPGSVESEAAAPKRLKEYPPVDTTAAGITLH--------

----TAREVRRSKAAVALVYHHRHQHHQHG-------------------------------------TSGKSTPGE

AVGCDAP----------------GVSSVFNALAASAAATAGAGLEPGPSLQRRRRRRAVVAPDEDAMGHY------

PASPAHA-------QSSGGEGGWGGGA--D------GGRRSGGGSAAGGESDYGARAGVG---------DGAGGS-

--------------------------------------------SADAAAAIGR--------------QRPAFNTP

RGSTGD----------------NWRLAPAQLRVPAQYDV-------STSDMPAV------------------QATD

----GRAYTASIGAG------AATGASRRSHLGFASGAPLGLMQLSAAPQR-------------------------

--------TARPLAAPAL-------------------------------------YTFPAPPEIVYLQGLPATLGG

AQAEPGP---EPSGDTSM---------------AVTGETEGPENNAISAGQRRRRRRVLLAADESPMP--------
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1,450 1,460 1,470 1,480 1,490 1,500 1,510 1,520

1,530 1,540 1,550 1,560 1,570 1,580 1,590

1,600 1,610 1,620 1,630 1,640 1,650 1,660 1,670

1,680 1,690 1,700 1,710 1,720 1,730 1,740

1,750 1,760 1,770 1,780 1,790 1,800 1,810 1,820
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----------------------QQHTATLQHQQQQQQQQH----HGQHP-TAMALDLAEPRADFDLHAAQ-RRLLR

RRNVQQHPEHQPDRQQQQQQQQGLADQGG-GETEGDAAEEED-AEEELDGEGDAAGHQLPDTPHGA-----VPS--

---------RRPDRRS--SPVPWSPSLDGTQPGSGDKLE

QQLQQLQQLQQLQQQQQQQQQQQQQLQQLQQQQQQQQQQQLQQLQQQQA-TAMPLDFTEPRADFDLHAAQ-RRLLR

RRGGQQYPD-----QLQQWQQQGFAEHAE-AEEEAGAEEEE---EEGEDENPDATGQAQDGPQFGA-----IPS--

------GVRPRGVRRGPPPPAPSSSSLQEPQPGSGDKQE

------------------------SLQPPPPQQQQQHTNTQPAASRHPA-PPPPLDHSAACADFVAHVVQ-QRMVR

RLAAQQQQHQQHQQQQAQQ---------------------------------------------------------

-------------RRL---------RRQSFENDSGDDMSESEGEGGGDR

------------------------QPAPQHQHQQRQYTAPQPLPQRHPALPPTPLDLSSPRADFDTHAAQ-QRTVR

RLAAQRQQQRQEQQQQQQQQQQQQQQQRE-QQQEQ---------------------------------------RW

-------------RRR---------QRQSLDEDAGDEETESEEEE---E

---------QQQQQQQQQQQQQQQQLAGILQQSQQQEFSQ--------------------REDLEGYAVR-QRAIH

RHRQQQ--------QHHRHQRSLAAETGE-EAWEGLPAFGP---SPGQQYNRTPAESSLDQPRLMTS--QPVP---

-------------RRGPLPPLQG--PRRPTPDWPGDLTEEPFE

------------------------QMRRFMQQDDPRRGGEA----------------------TDEYPPR-LMLVR

RPAPLQAPS--------QQQQSPGWDTEEVQNDEGWGVERP---MPGS--SRGPKAARLSGPHAAGSPASQMPS-W

YAYGSAGSRDVGSRRWP-------------ERAAADVQNETRGDH--HE

---------ASQPPQPTTEQQ-QQQQSPLMHIELPQHFAD----------------------EVDEYDTP-QRVVR

RRVQQP--------------------GGGMLTAGYRPAVVPPAAELGRLQQPLRAPERAVFTPHAE-----VP---

-------------RRGGAPPSSSH-TLQSTPPDPALKVEDPTSD

---------ATNVPDDDGE---QQGQQGLQPQPLDDQASSLGEPSQAQP--------AADRPTTDEAAESFTRVVR

RRVLQP-----------------GGAAGE-ASAET------------------------------------APG--

----------------------------------------------AER

1,830 1,840 1,850 1,860 1,870 1,880 1,890 1,900

1,910 1,920 1,930 1,940 1,950 1,960 1,970

1,980 1,990 2,000 2,010 2,020 2,025
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MEA---------------------------------------------------------------------DASE

EGNDGTLAGGRQQFQQSGAPPLPEHPLSRASSGQPLPLAADMGHAGAPRGRAGSVSPPPRAHQ-LVLRPILRT---

IEGSP---------------------------------PAHQHVPSSLRFASAGSMDAAVWGHGEHAPGPPQSGGS

AEAYAAASTALRAL---QEEGRRR----VGAAPYLVSQSVRPTPEGSQSPGTP-EAAPLLDLHQQLALPLAATAAA

LPPGGALQRG---------------------G-----------SREAAWWAPQL----------------------

-GSHGAGVGLMPLPP----PAQHAQLQELRQVQQQPRQLAALGSARRQPRA------AAD---------------Q

SGDSRDTAEGGVHAGSPASPTAMPPAALPAGPIEVTVAVRVGAGGGRRQRGGAGRHTEGI-VRAGYTRGPVCGVFD

VPRYLADRDCIHHSGRWMSRSNFERVGGSKMAKWYKSIRVLPDLETLGDWLERHNMPVTKGPARRSSKRAADSGDE

LGLVQDPV------------AYSPDVA-------DRLGGEPMALATVPVA--------HEPRDIPEL---------

-----LANRAPQQG-------GEDRAFMQRLLNTLPQAQQFMLAQPEQVTFSGPADSMWGVRGMTTAPLSEAPDFG

AGVAYPRVRSTPEPKAARATGIEAG------------RDVGL--EAGRSVPTLRWRSLQT------------DLSH

SGSDAAPLQPAPLT---------------PPMQLTLQWADPQQDPP-TLSRHDR-DQRPAPRQREMRQLRFSYA-T

GDDEGDATEGEMDVDPGP---L---PDSRRGAASHSQQPLQGPRIRRLQQLGAEGSRTAPG------------SGE

QQGRYDEDQAASAAH--QRQEWRQQRDVAPSPGSVPLQGFAAAGGHVSPRDAPIRM-QPEFYTVQAH--------S

MSATNLVSLQRHRMPTPHHVALALSPVQCTAMPGCHTAAMYYSCPCLCFAALQVEPGEEGLNVDLPENLLPLPPSQ

PPPSGAGGPAQEHLDSYEAPPPPA-----ASVGSFLNLSLSPG-PGAP-------SAAPRGHPILALRPLTLASAG

PEGAP---------------------------------AAHNPL-----MHVAGPEQGGV-DHSEAAAVPEPLNAA

ARADIAGTSAPAPLLMPLPDDRQQ----RPAPVRLVLRPVRSLQDRIQALG----AAP----------PTLGTAGT

SGATGGLLEG---------------------SLAHSPEAFSPRTQGATFLGPGLRPIHIQ-----------HTGRP

PGSMHLGPGGLEPPPTGLVPSIAARIQALERSHQQQQQLSRLGPTRQLPGASWHVTGAADVGAQHAEVPAAREHSA

SGEEEEAAEDEASPTPHRLPVDLSTLSLPSTKIEVTVAVRVQAPGVRRGRRGSARHADGI-TRAGYMKGPVSGIFD

VKRYLDDVDCIQYNGQWMTRSNFEKLGGSKMAKWYRSIRVMPTLETLGEWLDRHGLPLARGPNRRSSKRPIDSGDE

LWAGLDPM------------AESPDAAAAVVPALARVASAPLAAAAAAVAAVVAAGKRHEARGSSALQPLPINPGA

GRPLPAPTRQPSAGAGASAVAGTDSAFMQRLLNTLPSSQRHVLQTPIQEAGTGISAVLRGSRTLSTQAAPTA----

-----------PAPAATPASLLRAGGAGGSLLEGKPTRLIET--QTAGGPTTLELRMLKR------------SRSP

PQEDLQPSQPH--S---------------PPTQLPWAATPWPHDPPSTQAFIDR-QRRPTHLLPEAH--RIAAL-A

PGAEGIHVGSDAVAESPP---TAHRPALVRVRPLLQEEQLQTRRVRHLDQEGVGAGRGAEGHEPGLA--KATVAGE

QPLQPPQQQPPQRKRPAEFQGSRLTDVAAGSSGPTPYDIFS------RPQREPLTTHQPEVPYQPPHRVRILSIPS

MRV------------------------DCTG---------------------------------------------

---------------AAGDTPHPQQPRVPAASNAATEPLTEAQSCAISAERLDRLPPMPRGLY-LALRPLLPA---

NSGPPDDDLGPTLLAPVIPSETRRMDRLLLPEDSPACTPATPHP--SLQLAQALQATLQAGPPPPSSPADDSGGGS

GNGNGSASTAA------EHPARRQSVPLLRPLPRLILRPVRSLPCSALDAAVAVAAAP----------DRIQTNQH

STAQEHFPAGQGTLPQHDSFVEKVLLWRQPSSTAGARSAASPPSAAPSGIIPGAVPLRLSPLLTTGARSAFSVPAP

PSSAGNATPASPMPP----PAGYS--PPLRQQQPQHQHAPPPPAARATAQG-------AYPGGRFSDGDDGD---R

NGAGDREHDRGVSPG---LPAVRTGLTLPRGPIEVTVAVRAPGTGLSRPRGGAVQQPGMVVTRSCYVRGPVCGRFD

VGRYLADRDCIMYEGSWMSRSNFEKLGGSKMAKWYRSIRVLPDLEPLGEWLERHQVPVARGPNRRSVKRPLDSGDE

LWLELAAAYLGQHGRRSTSCEDSPDPAPELPTAYQHQVAGPTAAGTTAARGDAWSGGRCDRSAGAAG-------GD

GEQLRLWNDAADASGG-----GEGGSFLRRLLNTLPAGQ---VLPPPQLTASAHAGGMRAPQTLSRARDPLA----

-AVSEGAAPAGPVPIHPSAAL-----SADTPQSVRSVRLAESHPRPASAAGVLQLRPLKQPAVGIDRDGRPGELPG

ERQQASPLSPWPANRAVPGGPGGNTPAPLPRQPPQAAWAPAWHSPA---AVVRRLQSAPTPLQPHDG--QLAKEDA

PAPEQLPAALNASAGGSPQPLVTRQAVLTRALPLLPLDRL------------LGVKRGREDSDKGTAATAARVANQ

DVRGVPEARRPRTGE-QQQQQQQQAWVAGGNPAASSRFVFE------EPENATGPV-RPRLHGLGHH------VHS

1 10 20 30 40 50 60 70

80 90 100 110 120 130 140 150

160 170 180 190 200 210 220

230 240 250 260 270 280 290 300

310 320 330 340 350 360 370 380

390 400 410 420 430 440 450

460 470 480 490 500 510 520 530

540 550 560 570 580 590 600

610 620 630 640 650 660 670 680

690 700 710 720 730 740 750 760

770 780 790 800 810 820 830

840 850 860 870 880 890 900 910

920 930 940 950 960 970 980

990 1,000 1,010 1,020 1,030 1,040 1,050 1,060

Yuni

Yuni

Yuni

Yuni

Yuni

Yuni

Yuni

Yuni

Yuni

Yuni

Yuni

Yuni

Yuni

Yuni

Pcau

Pcau

Pcau

Pcau

Pcau

Pcau

Pcau

Pcau

Pcau

Pcau

Pcau

Pcau

Pcau

Pcau

Pmor

Pmor

Pmor

Pmor

Pmor

Pmor

Pmor

Pmor

Pmor

Pmor

Pmor

Pmor

Pmor

Pmor

rlsO

*	

LALRP motif

VARL domain

29-30 aa

DSGDE

FLQ motif



GLQYYRA--------------GPGA------GGAMGEARAPTTAPDTAFEPGARRQLRQRPL-PGVA---------

DEEAWREAYQQ--------------------------------------------LQQRDLA---------TLVPL

SLSLQLQQQQQQQQQQQQQQQQQQQQQQQQQQQRQQPDLQQSEDFDEHAV----------------RQQRAVRRRR

QQQHSLAEETQPGELSPGPRDGLQLLRPAGPALYRYTVMPSQEGAMDGPQSTLENEEALSPG-RSRGSAG

GFEPYAA----------VIEGTPGEGEQEQLGSAAGEACLGSGVP--------RRRRRPRPRSPATS---------

DDEWDREGLARSPPHPEPLALLPPPSQSPRLPQPQQREH---------------FLQQQDVG---------GSMAT

PHALSQRQQQLQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQ--------------------------QQQQHQHRH

QHQHHHHQQQQQQFVALSADDDVTQHRAVRRRVQHLQNVPPESGGM----GTLEPR--LPPG-HSPGSTSS-----

-------------PHSEPTAFSSQQLQGAQADRTTVREPPSTVDDPMDS---------------------------

----SGEPAHS

GRRTGAQDRGDGLGQPLLRKGGGGNGAAAAAASAAAADVPATGMGDE--HP--AYKANTSTRVEGTQLGARPSLPC

DESSQQLCGTVGPLQPQPQLQTQPQPPPPR-PHPSQFHHEQVQMRALASCIWEGADQQIEVGAWQELGSEHGSADD

PHAQAAGGEEDSCAAGQDRASGFGPQVEPEIAPEDWMMSQPHEPV--RAVLGRPEAMGGVREGEGDGGSRQGALVA

ERQAVGSTELDERSGGLQADSPLGNASVSSREDEAMQS----SGGA----DDLQLVDLRSPGQQGPSSSEGLREPA

LSQSGAEGLLTQRPKEAPPQAPQRQQQAAVDQSAAPPEPQSEAAPTPDTKHTELGLGPLPAPPPELWPPRTVPQAA

RAQESEKPEHAAELQAATQGPSLMTELKLLAGAAAPLECAGRAEAVQEHGLKGR

1,070 1,080 1,090 1,100 1,110 1,120 1,130 1,140

1,150 1,160 1,170 1,180 1,190 1,200 1,210

1,220 1,230 1,240 1,250 1,260 1,270 1,280 1,290

1,300 1,310 1,320 1,330 1,340 1,350 1,360

1,370 1,380 1,390 1,400 1,410 1,420 1,430 1,440

1,450 1,460 1,470 1,480 1,490 1,498

Yuni

Yuni

Yuni

Yuni

Yuni

Yuni

Pcau

Pcau

Pcau

Pcau

Pcau

Pcau

Pmor

Pmor

Pmor

Pmor

Pmor

Pmor



M-------------------GDTDPSDEENDNPQPPEEAPHPSPQQQQQYQRVLIP--------PRRGLRMGQQRQ

QQQQQHPEQQQQQRQQQQR-------------------QPPPAAAAAGL-----------------PLPPPLLLQS

Y-RTSPP---------------------------HPQLRATAAAAGGSSSSAAAASYGSGS----GGGGHWSTRPP

GLFLPPPPRARQVVSH------PIV---------------------------------------------------

LSRPDTPGSSPPHQRPPPQLPL---------------YRLHPR----ALYAEAESLPDDEGEAEPGPSAPPPPPTP

LRVLRAIAPAGHTAPHPSRGPPPLPPPPMPIRLQEGP-WRAFAGPRLAAR-PLRPL----HPPP-G---AEADVPY

DLSSLAADPA--TP----------LRMRRHPFASAAPS------------AAQPPPPPRTA----MAPPTYGAL--

M-----------------PRGGTDTSDEDNESTLTPSHHQSQQQQQQ-------PGYEPRPTQKQQRTLRTGGQPP

P-------APPPHQQNSA----------------------AAAP----------------------AMPPPQSLQR

HPRASPS---------------------------RPHLPSAGGGSGGAG-----PSYG---------AGPWP-RPP

GMF--PPARGRQLVSH------PIV---------------------------------------------------

LSPSSTPTCSPPAQRPVPQLPP---------------YPLPTRPLGPPHYGEAGPTHLDDGDE-------PAPSVP

LRARRVALPSGHAPP-----PPMPMPMPMPMRLQEGP-WRAFAGPRLIAR-PLRPT----HPR------AEAPARY

DMP--PGDPSQPLP-P-----QPQLHVRHHPYAPP------------------APPPPRGA----MAAPVYRGV--

M-----------------PRGSTDPSDDDNENTLPPSNQQRYQQQQQQRHQQQPPPQEPPLPEDPLEGPRTGGQPP

PQTAAAAAATPPSQQQQH----------------------PPA-----------------------AMPPPQSPQR

HPHTSPP---------------------------RPHLPPS--ASGGAG-----PSYGA--------AGPWP-RPP

GAF-PPPPRGRQLMSH------PIV---------------------------------------------------

LSPPGTPNSSPPPQRPLPPQPPPHQQHQHPHPHQPPLYPLPTR--SPQQYGDA-PDDGDEEDA-------PAAPVP

LRARRAALPPGHVPP-----P----PGHMPARLQEGP-WRAFAGPRLIAR-PLRPI----HPR------ADAAGPY

DAP-LPGDPSASLPLP-----QQQLHLRHHPYAPPPLS-----------PAAAAAAPPRGA----MAAAPYRGM--

M-----------------ETPPTDTSEEDNE------------------------------------GTRSGSRQP

SQQSPG--APPPDWQPSQ----------------------------------------------------------

---TAPD--------------------------HQPPPRAAGTGYGGVP--------------------PSA-RAE

GV--SPTLRGPPLAFH------PIL---------------------------------------------------

LPRPGALGSAPPAHRHLYQQPL---------------HPLP------FAYTDA----GELGDIE------PGRYTP

GLHHRSGPEAG---------PP-PAHASFTARRPEGP-WRAFPGPRLVVR-PVRPM----HPRPEG---AAANAAL

D----AAAPPGAAPPP------------------------------LVYLIPSYGAPPRTAP--GVATPALGVV--

MEVRSCQSVLISWCHGWRNTGTDSCTNVQNTPPEFPGGPLAQEEVDSCFAMCTQAA------EDPREGEAADATPP

RAESPRP-GPPPLQRMDNDPTDHRIPAEQHVVSLCPEKTAPQSPTAPFLNRPHPPTGTDSHTNPPPPAPPPRSTSA

SHVLHPPGQNPHNSLNPRHPPVVIIRPRGMLKVWQPSRYSPVKASPHTPSPAYGPQYTFPHYTPLSMASPTA-RSV

HVPLPPSSELPQHASHNTVSRVPVTRRPHGSNPVRAPPTNQSDSPPQADHFTADDNNNNNTSSTPLSLSLHPETQS

MPRSDAVVLWRTARRDPQLYPL-----------QPPLLLAPSMM---TPNAIAHEDGGDSSDMG------GGPRTT

A-DKESGFEGSR--PVGYRNPP---PPPLGLPHATGI-AHYRVTPQLY---PLRTL--SVAPPQFGGRHASQQQPV

TGL-RPGGLTVLRPLPPPPHHQHHLSQHHQNHRQQHQQHQRAASGVLWLQSGASPGPSSGGGGVGVMQSVLGGFYG

MS---------------ADEVDTSTSDEGNV---------------------------------------------

--------STPSSGQLRQR---------------------TCA-----------------------AVAPPERLGA

----------------------------------EQEREGGAGGFGSVS------------------------RPS

LAVMPPSTQAGLR---------PVF---------------------------------------------------

YPRPVPYDSWPIVHRHVLQNQP------------------PPPSYDPSTAGQMEPLEAGGDELEPQIIGPPNSSIP

E-------------------GPTAELTAFPSASLEGS-RSPFAAPMRPVRIPVRSL----QLRREG---SNSAAPC

TVS---------GPLF-----LRKLPLRAHPVGGP-------------------------------LPPYQGVL--

M-------------------------------------------------------------------------PP

P-------CCRPPKQSQE----------------------PQQ-----------------------PLQPLQSPIG

HQARPPS---------------------------NPALPTPFSAASDTPTRTP--------------------APE

SGDMPPSPLGGLGEPR------RVP---------------------------------------------------

LSATGLLDILPPVRRQIRDLLPALLGH------------------DGSAGQLLEKLAGEAAGHGP-----GSTAVP

A----DCDTASTTAP----GNPAAATTPLPLRLQAASRWSGFAHPQLTMR-VVRSLVEQQQQQPDG---SAAADAL

Q-----------DPLLP---A-------RQPHGGDRSATQQR---C---NSPTALHPPRGE----DHAPPL-----

1 10 20 30 40 50 60 70

80 90 100 110 120 130 140 150

160 170 180 190 200 210 220

230 240 250 260 270 280 290 300

310 320 330 340 350 360 370 380

390 400 410 420 430 440 450

460 470 480 490 500 510 520 530

Vcar

Vcar

Vcar

Vcar

Vcar

Vcar

Vcar

Vgig

Vgig

Vgig

Vgig

Vgig

Vgig

Vgig

Eele

Eele

Eele

Eele

Eele

Eele

Eele

Yuni

Yuni

Yuni

Yuni

Yuni

Yuni

Yuni

Vfer

Vfer

Vfer

Vfer

Vfer

Vfer

Vfer

Pcau

Pcau

Pcau

Pcau

Pcau

Pcau

Pcau

Pmor

Pmor

Pmor

Pmor

Pmor

Pmor

Pmor

rlsC!



-----PPPRQRGNSMPGHSYVVAAAPPPW-IDPRVP-----QQRLSY-GLGRLVAGALAP-------PPPAF--P-

-GPHFQPQRPQ--PHVR----SRSFDDPETSPAAAAAAAAASAAAAAVHPTATAASDHSEESGG--AGFDGEASTA

SPPSTSVQPPE-SNIEHQSIEVTVAVRVQRAAAAGGAAGTSI--GGVAAAVGRTWPDDPQAQSPQLQSQGAAAPAE

LRAGYAPGPVRGRFDVPRYLAGRDCIFHN-GRWMSRSNFERVGGSKMAKWYRSIRVLPDLEPLGEWLERHGMPVTK

GPARRSSKRAAADSGDE-------------PSPMGTAPGQAEAAAAAASA-------------------ATRGSSD

ADDPLLA-------ASEYDTFARPARIPVRHD-------------ISGTAGAGGEASGGL----------------

VQRLRTISPLV-TAPVRPSVRPT--------------------LLTSPLTPLPLPQRFSGGP--MEAGGLY-GIPI

------LPRQRSGGIPGHPYAAAPLPPLW-MDPRVG-----GQRPPLYALGRL-QPAIAPLPQPAQ-PPMPY--P-

-GPHMSQLPPHPL-LARPRGSAESFEAREAADTAAVAAAAAAAAAPGPPPPHLADEQSGESQSGAAGGGDGEGSTA

SPPSTSINP----DTDKQRIEVTVAIRVGRAAAAAAAAASA-------AAGSAAGGFGRDGAGGGRTEEG----TD

AQLGYMRGPVCGIFDVPRYVAGRDCIYHN-GRWMSRSNFERVGGSKMAKWYRSIRVLPDLEPLGEWLGRHGLSVTK

GPARRSSKR-AADSGDELLL---------------AAAXXXXXXAAAAAL-------------------GGRGSSD

ADGAAMAAA-----G--YDAFGRPVRLPMRHDSGA-----------AAGVGGVGDISGGL----------------

VTRLLGIPPQHMATAVR-PPLP----------------------LRS--SLQSSPARL------GEEAGVY-AIPV

------PPRQRGGGMPGHQYAAAPPPPLW-MDPRVG-----GQRPQYINLGRL-PPAHAPMPQPP--PPMPY--P-

-GPHLSPLPPHHLPHGRPLGGASSPEGRHAAAAAAAAAAAAAAAAAGPLPPYVAGEQSGDSHSG--GGGDGEGSTA

SPPSININP----DVEQQRIEVTVAIRVGRAAAAAAAAAAAVAAGGDGAAAGAGAGPGRGGAGRGRGEEG----AD

ARSGYMRGPVCGVFDVPRYLAGRDCIYHT-GRWMSRSNFERVGGSKMAKWYRSIRVLPDLEPLGEWLERHGMPVTK

GPARRSSKR-AADSGDELLL---------------ATA-----AAAAAAV------MSPRG-SGGIGSGGGRGSAD

LDAAALAAA-----AAEYDAYGRTARLPSRHDSGSLT-----GGAGAGGAGGSGEISGGL----------------

AKRLLAISPLLATTPLRSPSLP----------------------LQSPPALAPLPRRLSGGPG-GEAPGVY-AIPV

--------RHR-SGLQGHPAGAA-----WGLDPRAA-----AHGPPY-GL----PPLQ---PQPA--QHLQH--PE

YGQHQHPLRP------------------VTEPGAAGPLRRASAAAG---------EQSGDSRGA-AEGGEQEGSPA

SPSELSPAT-----GTQERIEVTVAVRV----AAGGR----------------------------RQPRGGDAAAE

SRAGYTRGPVSGVFDVPRYLAGRDCIHNS-GRWMSRSNFERVGGSKMAKWYRSIRVLPDLEPLGDWLERHNMPVTK

GPARRSSKR-PADSGDELGLGQVHETVES-PDMAGSSGGDAMVAAAAGAS--------------------------

------ASA-----AQEYD------YEPTSHDDRLVA--------QQGGAGVDGEGDGGH----------------

VRRMLT-----STSPL-------------------------------PHHLIRLPLRNSEGPN-RTAEGLY-SIPS

GYGVGGGGRQQ-GRLRWQVGMQSPDSP---QSPRQQASNGAQASPSV-ASTKGKTVATAAAVAVAAAPDAFSDERA

HSGARLAARTLAGLGEQ----LSGNWVVVAQEAQDVFETGGTGGVM---------QHGGGGGSE---GMASPGSVA

GPMLVGPV----AAEDVGNAPEQVEVMVLPSAERGGGGGRG---G---------------GGSRGRQQQGCGGGDD

---GMQEEPLMGVFDVKRYLEGRDCILVSPGYWMSRSQFEKKGGSKMAKWYRSIHVLPDKISLGEWLENNGIEIIK

GPSRRTCKR-SAASADVGAG----------TEQADSAEQEGSSAAGDTPI-------------------EGVGVAI

AETALRSSSHRPVTRSEALLLMPTAKRRRRHDEDDVTPVAMIDDGFISEADPGGAMGGALHMPYMSVAQFAVQQQT

ATRLLAMQTRLSESAHHHRHLPPPRQQQNQKLEPLTAIWSRAQSVRSRVVGAPLSRAVTLAPD-THALRMYDSDLV

--------RPS-NELRSH--------PVM-LDPKEAF---DDESP----------------------PPSAE--PV

-GPQQQPDSPQVQPSIR-----------LPEPVEPGPQARPVAGAA---------ELSGGSGDA-EEGG--PGEDV

SPSSRSDAKAT--G-SGLCIEVTVAIRSPFAAAAAGAGGSG---GG------------KAGAKAG----GRQAEDE

SRSGYVRGPVCGLFDLKRYLEGRDCVLYS-NRYLSRSHFEKVGGSKMAKWYRSIRVLPDLEPIGEWLERHGLAVTK

GPARRSSKR-PVDSGDEQGQGFALPVAHSPPDVEGSSGGEPSALATVAGASAIGAALLPQAGQEHMFRLDHTPLQP

SQQRYSP-A-----QQQYSSLLEQHHSPPQQQRSPPSP---PPQPQPQPQGTTLSGDSGP----------------

LQRLLRIAPLL--TSLR--------------------------------PLATMPREDSDDPPPSDNPAAY-----

--------DEDQGGDPGLHRSASP------SSPQATS---SSTSPP--------PPGHSPAPAHAQLPPLGHREPR

PTGYRPPLPPQTQPPSQ----LLQHVVPKALLADTGRGAAGGSATI---------EQPSSSDGA---GGQQPETAR

SPGAGSDVRVAAAALPPVRIEVTVAIR-------GGPVPSG---G--------------------RLSDAGLAGEE

SRAGYVRGPVCGLFDVGRYLEGRDCVLYG-GRWLSRSHFEKLGGSKMAKWYRSIRVLPDLEPLGEWLERHKMPVTK

GPARRSSKRPYIPPGDVAWIYGHLQDF---PSLDGVEESRSGSVAAAAAA-ETPVTLPPQP----LAPLASQAMQP

ATRGAGPVG-----STDAVRL----RIPVRAQ-GLVQP---PGPPQPHFAGQPGSPAPPL----------------

--RTISVHSLA--------------------------------------PLTPFKRTRLSFEG---------DDLV

540 550 560 570 580 590 600

610 620 630 640 650 660 670 680

690 700 710 720 730 740 750 760

770 780 790 800 810 820 830

840 850 860 870 880 890 900 910

920 930 940 950 960 970 980

990 1,000 1,010 1,020 1,030 1,040 1,050 1,060
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Vcar

Vcar

Vcar

Vcar

Vcar

Vcar

Vgig

Vgig

Vgig

Vgig

Vgig

Vgig

Vgig
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Eele

Eele

Eele

Eele
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Yuni

Yuni
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Vfer
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26-56 aa!

DSGDE!

VARL domain! *	
  



RRMGSAAAAAAGAATGSGGYTVAERDSGVSAGVAFPQQQQQQQQG--ATSAEGV--------------EDAAAAAA

AEEEEEEEVATLRWLRRQA--SRAAAAA-----------SAASHEPAAAALGPVRLSSTL------RSAGDPPSEA

STAVQVVFRWPAPPLPEAAAAAATATAVMVTTEPPQPPQPLPPEAPEVLTALTEHQRFA-----------------

-------------KPSQPRHATRDDDAD-----------PYYYQQEQLHS--------------TDLGVEPQPERT

LPPPPPPPPPPPPPHRHLASTGGGVAALAAQTLHDVAA----QRQQDPPA---------PGLASSEGRISPTQQLH

GD--PTAAAAAAAEEAAV---SYTYTRKRAS------SL--TDMPYYRPDRRLI----TL-ELDTAAAAPHSAENV

-SSSAGGS----TAASAAAMATMA---MMPPLPLWQKHRFVAEPRLPTSHQQQQQQQPAAPA--------PPPLQP

RQAGSGFTAAAAAA----GFQEQQHQP------PRPQQQRHQEQQQPPSEQQQP--------------AQQEAKQG

GDEEPEEDVATVRWLLRQT--RRAARQQ-----------QQQQQQ---------------------QQQQQQQQAA

SPTAQLPMHWTAVP-----------------PSPLTEPELLRP---------TRRQRVA-----------------

-------------SPH-----RRDDVD------------ARKHGDVDAGS-------------RSGNDVDPRQGQS

LHPLPPP-----PHRQRPTGGVTAASTVAGGSAP---------RQPQRTAEILRLEDPGPSSVSRSAHTSPNQQQQ

ENEGPAAAAAIAAAERAF---LYPYFRHPQTSGSTL-PV--SDVPYYRTGRRVA----T-----IAAPPPSRQQ--

-GASGSGA----DVIPAAAMG--------PTLTALQP---------------------------------------

RQAGSGLFAAAAAM----PL------P------PLQQQQQQQQQQ-----------------------------GG

AEEEPEEDVATVQWLLRQT--GRAAR-----------------------------------------QQQQQQQAV

SPTAQLPVQWAAPP-----------------SSPPAEAEMVRP---------ARRRRVA-----------------

-------------SPQ-----ARDDDDDVYVGGGGGGDAAMEHGEAEAA---------------AGAAVEDEPGLH

PLPLPPP----LPHRRRFSASAAAAAAAAAAAASNASAHHQQQQQQQRPADILRLEETSPT------HQHQQHQQE

HEEEDDDPEAAAAAEQAF---LYPYARQPAASASPL-PV--SDVPYYRPGHRVA----T-----IAAPLPAGQRRA

GGGSGSGA----AAT-AATAG--------PPLTLAQS---------------------------------------

GRSWGAAAAQSAAA---GDAGM-----------------------------------------------GQQASGE

VDEDGGDDVATLQWLLRQT--GRSRGLRGTA------QDPQPQPQ---------------------SPPAQQQVLI

TPSMQVPIRWAE---------------------PQQDPSLSRP---------TRRHRPS-----------------

-------------QPD------------------------------------------------------------

-EPSPE------PETGLLPAAGGDTTGGGGR--MPLAR----QEPRHSPS----------------YGLRPGLVLQ

GL--PAAAGPASARDEPDRPHFYPYA---------LSGP--PGRPYYQVARRPTGGPFTL-PRGGGGGAGGGGGGG

-GRGGGGG----SGAGGGAGGGGGYGELAPGHP-----GAVGAPPDSASVRQWQQHAFGAAA--------------

LQSGTGDGTTDAYGSIEGGGGTHAM--------LYNTATRQDRMD------STPREYGRFAGHVRQLDSGRGTATA

TADAYGREFVTLRWLVEHS--GPHVREETVGMFNDDDATQEAAAETMAGAVTPLLLSQTLLPHYSSKPHSEPPPPQ

SPSRQVAIRWSGPP---------------SGTSPPPPPNDEGPR-------LIHRRRTG-----------------

---------TLNCEPP----------SQHHEQ-------PNPISQPEFNSLSREPP-------HRKRKGYQEPEQH

-PQLPSP--PCGPQGGLI--------------------L---HPTTNRTVDVL------PPYTLHLTRVVP-----

----PYALALHTLPGSAL---------PPAPAPSSI-SF----------AARSVGG--TYHDAGGGDGGGGGNTGG

-GAVAGNT----SGNGGDATAGGGDDNWDDGDDYNDG-GVNPAREQEPSLQDKRQKRPGGSSKAGKHLATEDALAT

---------ADGSADPAGGGGSSEHTP------FQPGGRVRGRGGDAGGSNHLPMRL-------------------

-DAEGLHKLAALQLLLQQAIQGRAQGQ---------------------------------------PEGEGAAVPA

SPAEQLLLQWAE-------------------RQPNTSPALIPQ---------LHRRRI------------------

-------------EPH----------DELHIG-------VHQRGQEQRLQ----PP-------A---APTRNPQHH

-RPLPQH--PVSPEVGSENASGGD----------EARR-----REAQGPR--L------PA---------------

----PAELVMLPMPRRPH---LYEIADPLQGKPYTIRSM--SHLPLYRAGPRIR----T-----RTGGAPGELASQ

TRLAAEED----EAQSGGEQEQGAFDDDGP------------------------QRRINSPA--------------

VSSGGG-----GAGSSGGGGGSSRTSP------SRHDASGSGALG-PGSPDSAPSRLGQLSA------ASTRPSVA

RASQPESDQLHLRLLQAQAAGSRAAASSRP---------PAEAEE---------------------PGQPEWQRTA

APAGPLPLSAAA-------------------EQAFLAPTSYRS---------AQRRRLEHGYTEHERQPAAIEGPA

AAENARGPAGLQLRPGIP-------GEKLAAQTA----TQQTQGQPQRTYL--QLPAHLIACDAAAGTIGQQPLSQ

ARPLPRL--SLIP----LRALAGNIPGGG-----PLAA-----AQPRPPVCAF------PGFGVRPEPVSP-----

----PPTAGAAAAVSYLDASHPRDAA-RLGGQPYGIRPLQASERVPPAAIARVQ----I-----TGAGAPCGEAAQ

VVKPAEGDVLGVAFESQGEQVGEGNAAGGA------------------------ERRGDTAG--------------

1,070 1,080 1,090 1,100 1,110 1,120 1,130 1,140

1,150 1,160 1,170 1,180 1,190 1,200 1,210

1,220 1,230 1,240 1,250 1,260 1,270 1,280 1,290

1,300 1,310 1,320 1,330 1,340 1,350 1,360

1,370 1,380 1,390 1,400 1,410 1,420 1,430 1,440

1,450 1,460 1,470 1,480 1,490 1,500 1,510 1,520

1,530 1,540 1,550 1,560 1,570 1,580 1,590

Vcar

Vcar

Vcar

Vcar

Vcar

Vcar

Vcar

Vgig

Vgig

Vgig

Vgig

Vgig

Vgig

Vgig

Eele

Eele

Eele

Eele

Eele

Eele

Eele

Yuni
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Yuni

Yuni
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Vfer
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Vfer

Vfer

Vfer

Vfer
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Pmor

Pmor

Pmor



LPEV-LEQRQEQRQEQEQELM----------------------------------HLGLERHLGRLAPEWE-LEEE

PISQQEE--------EEEEAVEAEAADAIGVVGEAL----EAPDVAEQV-ETVAAAAAADAAMMESVEAAVAEAVE

AVMEEAVEAMEAAAEEAVETAAEAVQAGTAEGVSTEALYRPYDQSPCGQASQSLPLSLPEQQLQQQPQ--------

-------------------------------------------------------QQQELHHHNYQPQQQERREEL

QLQQQIEP--------------------LLRAEHEEY------AMRHRAL-RRRQQGRG---PGDEASDEGE----

-GS-------------------------------------------------------------------------

-----------------------GE

--TMAMRRRHGSSDNPVQQP------------------------------------LPLERRPVRQPPQNQDEQPQ

PQQQPPQPQQQLRYLRVQMQRQGQRVWGQEAWGRGAGGLGAGGDMLEQ----------------------------

---PGGIEEEQAA----------------------RAHFRPGEALRGLQGA--PPPMLPQQQQ-QQS---------

----------------------------------------------------------------------------

-LQREIDP--------------------QQRLELEMY------SMRHRAMRRRRQQ---------EADDEENWERR

S

--AM-LRQRQPYFDEPEDQA------------------------------------LPLERRPVRQPPQYQ-EQQH

PQRQQPQ------------HLQGQGAWAQGGWGQGK--QMEEQDMQQQ----------------------------

---PQQQEEEE-A----------------------RAHFSLQNRPHGLQS----PPSLPQQQQRQQP---------

----------------------------------------------------------------------------

-LRQEVDP--------------------QQRAELEDY------AMRRRAMHRRRQQGRG---SGDEAYDDEERDRR

S

----------------------------------------------------------------RDGSQQE-ERRH

KQRQPYQ------------REGEQGQEQEGGPGEG-----------------------------------------

-------EEAEED----------------------QGRFRPQDQSSRDEQA---SPSPPPQQQQQ-----------

-----------------------------------------------------------YHYQHPHP---------

-HQHQLEQ--------------------QQHEELEGY------ATRHRAMRRRRQQQRG---SSAE--EEEEWDPQ

SQAAGSGMLPQPIPGYQSIRPSLATVYPLAHMRSQEG--------AWRSAQPPLPGRRRSPSEWTHSP----ED--

--------------------QQPPE

WESR-GHQQQEHRKGPIRQKKMISAEGAEIRYGAVTDSPAHRLEGEAAGGAEVGGIVGVAAAAPAAVADVQ-QQHW

QQTQREQQKDVGDDVEEEGEEEEEKPQQHQRQCRQL--QQQTWDQQQKQPQRLVGPEGGDQGAEE-----------

---EEEEEEEEGAREPPLVAANYP-----------QSHHHQQNQQQHQQL----QPSQPHHELLQSPAPPAPPPAP

QTWNEGVLDQITRLKTAPTYPSPDTHPPPPPATCLRLVPPSAAVVRIHLTGTPPHQHHHHHHHHHHPSQQ------

-QQHQQQPGQQHQQLLLLAAHPPTHPPDAQSSELQMMSPPPPPAVSLPSLHQSSKQQPGASSPSSSLSEDGDCNTN

TPSAQGG------DTAQGANEWVLTVREGAQGGGEEGEDCAGAEDTGRQQQR----QQSKPSDHVEALQGGNEDVA

VQDGDDGSAGNLPGEAQAGLREGKA

----------------------------------------------------------------QSTSQAE-ETYW

QRQQSDQ------------QDAQQQAQQQPRRRRR-----------------------------------------

-------LQAERWQLE-------------------------QDESPHDDSA---HEVQSPSSLLQ-----------

----------------------------------------------------------------------------

-----------------------------EGGESNNA------VQWQRIVRRRVIQHPE---STAEALEE

-------QAQAHRPPQVNSGI---------------------------------GWTGL-----------------

----------------------------------------------------------------------------

-----------------------------------------ADGGSGGER--------------------------

----------------------------------------------------------------------------

-------------------------------------------GGTLRAKRRR---------EDDSEREDEDRLRE

S-------------------------------------------------------RKRGPALSSEA---------

-----------------------GA

1,600 1,610 1,620 1,630 1,640 1,650 1,660 1,670

1,680 1,690 1,700 1,710 1,720 1,730 1,740

1,750 1,760 1,770 1,780 1,790 1,800 1,810 1,820

1,830 1,840 1,850 1,860 1,870 1,880 1,890 1,900

1,910 1,920 1,930 1,940 1,950 1,960 1,970

1,980 1,990 2,000 2,010 2,020 2,030 2,040 2,050

2,060 2,070 2,077
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Eele
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MALKSNTTLAIVRIVWRINYLEQAISTFWEGSVVSKGALLKPQRNWPGLQPRRLLMLLARTQPSLKDLAAAAAGLS

AESGSSDSCGGCIGTPHSLSNTSLGLTHAGVVATAAPRPNAAPPGCDLDPSPPHAETSHTVAQAQVHRYGSGMLSA

GESKQQQQQHNNLMLRGEELQRNAKRAAAAAATANGAFATSHHGIVEAALQQLQMLAASQDMGCVTGDARDA--GS

DDGGGG----GNGAAAG--AATATGSQLQSGAAPAARPR-----------IGRGGSYNSSPGGQLPATAPYDLL--

GEQQGAAAGGGA---GGVHDGPMHVRRSSSMGTAAAAA-------------------------------------A

AALAAAAAADC------------------------------------------VDGDGGDFATGQG----------

MPTVDMMHVAERGEG-------------------------------------------------------------

----------------------------------------------------------------------------

----------------------------------------------------------------------------

----------------------------------------------------------------------------

----------------------------------------------------------------------------

----------------------------------------------------------------------------

MVRMLMHAGR------------------------------------------------------------------

------------------------------------------------DA--------------------------

--------------------------DAHSALNG------------------------------------------

--------------AYSKYSSDMSHRYVHVPEDCSSFESSTTTFVLTILRTSQARITKVPARETALHRMFDSAPRS

DSLDVLAGRSTE---AETATFLRKESATTLQTSSSGSSDLRVRLLDVVGICSAETDALCASARNLP--AILRQPQT

HSADQQPSAQLNPQDRELPTQQTTIREPSQHPPQRPQSQDA---------NMTTPTSLPSAAAVNGDSVKHHTEKH

MPTLGVSCVME-----------------------------------------------------------------

---------------------------------------------CD-DHQP------------------------

-----------------QLLQRDG--NSVAAITGASRAPSNVQGTALRGVQQ------------VPGPGRGALLGT

ASGGGGGYCCGDGLSVGLDAANRGGVYLHGGASPPHAPSYDCKASASIAIAGNGLAHGSAGNIKAATAAAVDAA--

DATHEGFLDRGA---EGGGDVGERERRASPWAAAAAAAPRR-----------HLKRPSHSAE------LELELGPS

AAAAAAAAAGL------------------------------------------GAERGGGEDSEDG----------

M-YVEV-CL-KFDDG----------------------------------------------SPTSP----------

-----------------------------------------------ADGKPP-----------------------

--------------------------KRTAASVG-------------------------------------VLLTH

ITAPWATCCLGETIATQPLGVNATSVW--------PAPSGLTEVGLSSHITREARPFAKRVEVAAAAAACPGGP--

DALRPGSERDQP---ADPGRVDSARLTVNSKPSQLASSPTVVKVEEAV---ECVYDPQQQSSNPLPTGVRLSLPPS

RAAHDAAMALLQNRQQQLVQQQ-------QEQQARSAVGPA---------GFVKPEQGGAAGAADGGGNPSGTEVA

MQL----------DGPA-----------------------------------------ERGLPAG-----------

------------------------------------------------D---------------------------

----------------------------------------------------------------------------

----------------------------------------------------------------------------

---------------AGRGS-----------AAVDARAPGR-------------------------------LAAS

ASATAAAAAG-----------------------------------------------------------------H

MAT----------------------------------------------------------VTLGR----------

------------------------------------------------D---------------------------

--------------------------------TGDS----------------------------------------

----------GRTRAES-----------------------------------------------------------

DLGDRGAGKKRKPELAGANSGSSDSSAGHLAVASSERSPQRAR----------ATPGLAMSASLL----LVKEDPT

EEEEEQEQGQNCELDEPPPPQQQ-----QQQPQQQPAAAAATGGTLAALSGSVHATSLRNSTSVPGVAITVQSRSL

1 10 20 30 40 50 60 70

80 90 100 110 120 130 140 150

160 170 180 190 200 210 220

230 240 250 260 270 280 290 300

310 320 330 340 350 360 370 380

390 400 410 420 430 440 450
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RLS1/rlsD!



-----RWPRRKQGKLSATSDLLGDELSPDDGGGGGGGGGGDGGGRQGGEG------------------PQGGHSDG

PSRAAAA---AAAAAAVLSGASSAQQQQHQGLNLHGSGNGSGSGAAKAGAAAGG-GGRGARAAAVAARRCTPTAEA

PDVGGLDIDDGQDGAGALGGGAAMPSELPPPVEVTVAVRVGSGRASEEDLR-YGNGSYVRGPACGVFEPALYMSRM

DCIRYHGQLISRSHFEKIGGSNMAKWYRSIRVLPDLEPLGEWLERHGMPVTKGPARRYRPRKQPG------GGGGV

SNDGG----------------------------------------GEASGGGGGEV-EVAA---------------

--------PIKYRAGS-GEVCSSSC----GGG--------------------GAGAAAQRSHG----------AAV

GGVDGSSGAFPTDLPGPVEVTVAVRVGSARAAAEDAR-FGNGSYIKGHACGVFEPALYMSRM

DCIRYQGLLISRSHFEKIGGSN

------RPWRRRTVRRNAKC-------------PGGCCGGDRSGRS-----------------Y----------SR

PDAPPAV--------------------------------------------------------------------G

RKAAPLEPEASDPGDPGEVECALPAAFFPAAVEVTVAVRVSGGRAAEEEPR-TGAGCYVRGHACGVFEPELYVSRM

DCILYQGTHVSRSHFEKMGGSNMAKWYRSIRVLPNLEPLGEWLERHNLPVLKGAARRSRPRKPPM------SSAAA

AAAAA-----------ANLAA--------------------DETGGEASGGG-----DCEA---------------

--------PAKRRAGS-GEGCSSSC----AEG--DEPLPP------------------------------------

DAPSTSPIPIINEQTATADL-----------------------------GRTKLQ---------PPPPPHSQPRQP

PPEPNAA---APPSTRYDPPPPPTTFQRTASLSTLAT-----AGGPTTAASAGG-GSRGPQ--------LPQSTSW

KSL---GATPSTGGANGEGFVLPPGASLPPPVEVTVAVRLNGAPPLDEEPRCSGYGYYVRGPACGVFDPELYVNRH

DCIRYEGMLVSRSHFEKLGGSNMAKWYRSIRVLPELEPLGEWLERHGLPVIKGAARRSRPRKLVVQ----SSIAAN

GGFGPAAAAAKRS--SAAMASLARPCVTFPTWQPSTHPGGGDVSGDDGAGGD-----DGDDDG-----GEYMPP--

--------PSKRRAGS-AEVCSSSC----ADGED------------------GGPGLS------------------

-----YEPPAAQRRRRGSHD-------------GVGRGGGDGAGGGGVSG-------------------------P

PQGPAAV------------PPSGAGGTRTAAL--LGS-----AGSRRAAAGSGG-GSSETIAKVRNATKPEPGTEG

CDA---EADKSLQAASPEAGLLPLPGELPPPVEVTVAVRVSGSRPGDDETR-YGNGCYARGPACGVFEPKLYMNRR

DCIRFQGSLVSRSHFEKMGGSNMAKWYRSIRVLPSLEPLGEWLERHNLPVLKGAARRSRPRKPPLVGRCVGANAAA

ANAGS-----------VELSPWAA-----------------DGSCGEGSGGGEGALGEYEQPG-AAAAAAAGRP--

--------RVKRRGGSGGDGCSSSF----AE------EESGAVASGAA--GGGYPSSAQRQGGEMTGPTSGPAARA

TTPADSPPPGAATDTAGDTAVEDDN---DVVEAGVGGRGGAGVGVGGNGGRSTLKRPLSHNGYIAPGEPRIVPGYP

PMDDDAVFGLLPIQRSR-GPPQLPGGVR-ASL----------AGGPQAASAGGGRGGGGARG-----RRMSAAAAA

AAATAADAEGGSDGGDGEAEEGAMPLVMPEPVEVTVAIRVSGSRA-PDEPR-YGNGTYTKGPACGIFDPKLYMSRM

DCIYCDGALVSRSHFEKMGGSNMAKWYRSIRVVPTMEPLGEWLERHSLPVLKGAARRSRPRKHIGAAPASGAAAAH

GSHGPGPGATHNNNAVVELSPVGSG--------GEGSGGGGDGVCGGGGGAGGGSGGSGDGGG-VGGGGEASEP--

--------PAKRRAASGVEGCSSSC----VEGGDDWIRPPTHAAHGAAVYAAAAPAVSQR------------LSEQ

VSPADNGAAELTDQLGEAHR-------------------------------RSLKR------T-APEAADTDERLQ

PVEAEAE-------------AEAVDMRR--------------AGSLEGAAAEDD----------------APSGAD

RDG---GVDGGVDGEEGAFDMASLPAVLPPPVEVTMPIRVYDGRPGTVKAR-GANAYYIKGAVCGTFDPSLYMQHK

DCIRCNGMMMSRSKFEQTGGSNMAKWYRSIRVLPEMETLGEWLESRGLPIFKGRPRRCPTRPTAA------QHMAV

GVSRPGAAAV-------------------------------KASSGEASGGS-GSACEVAAAV-RAGSGAVGSPSF

GAMSDEPRRALKRQATGHLGCVQGLSGMMPEA---HMQPLTYGNGHGA--GHGSGSGSGTQRGLM------KPILD

GAPIPVQVLAARSAAAAASG------------------GGKPPSHSGLGG------------------------YP

PGSPREDY----------------DNGRAPRG--LGD-----GGSGWEAGGAYG-GGGGDP--------M----AW

RNA---AAAAAAEAGEAEFDMSTLPAVLPPPVEVTVAVRVGSG---DEPPR-GPGGGYVKGHAVGLFQPQLYLARM

DCIRYKGINVSRSNFEKVGGSNMAKWYRSIRVMPDLEPLGEWLERHGLPVLKGAARRSRPRRVVL------ANAAA

AAAAA-----------TGLAASGSDS------HGRGSPGTSALAAGAGGGAGAGAGANGFGRGGVGAAADRSRSKG

SAPASLL--AKRKAAGGGGSS----SGEDGDGDGDGPWPP-------------------------------RSPRD

460 470 480 490 500 510 520 530

540 550 560 570 580 590 600

610 620 630 640 650 660 670 680

690 700 710 720 730 740 750 760

770 780 790 800 810 820 830

840 850 860 870 880 890 900 910
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19-23 aa!

VARL domain! *	
  



HLLQQQQHLQQQQQLLQLQEIAAARHQYGEVA-----------DPGSIPGVVKLENGGAAGGGGAVTPELPQSAAA

AAGA-------PSEDEAEGTAALISLSMQVAN-----GSTAAPKGLR----NGGG----------AA---------

--------------------------------------------------ADTSSAQRLMQRRQPPPPA---LQPP

PQPPGRQRGPQSQYPSGGGGGGGGEALGKF----------EIEGEGDGEVPVRAGATEADGAPGGGGGGSGGGGGN

FQQLRTAMRGG-----------------GTPVDG---------------------PLGRAPPPS---RSAGPPQCA

KDVAAAMVAAA-------AARAEA---AAAAPQP-PPQHQQLSLGGPSAAAAARRRA-------------------

------QHHQHQ------QQHLPQPTLPVCPQLCPVGQAHQPPRPPVVSGVVPPRQETRRARR-RATPEDHRPAVL

HGCG-------PSEDEAEGTEALIYLSKPRMD----------------------------------G-----PCRP

A-----------------------------------------------------------QKARIEPSQPPQLPPQ

PQQPQHQQQRKVAPQAMA-------------------------------------------VYRRA--------DG

VEAGRFNYREG-------------------DSDG---------------------EAGDTEGSEDVFSTGGARGVF

DVRFAQQRVPLVLNPAPVAAPPAALPPPIAGGCP-PGHT-----GAPTTAQWALARQ-------------------

-----MQLHTGSC----SLPHEPAR-GGYQPAPAPPRPLQRHLPPTAAAAAAAVSMGPPERPH-ANGALGHAPPAL

AASE-------PNDDEAEGTAALMFLSSQTIDNGGGLGLAPEGPV---AASPGGGRRAGGVGAMRAGLPMGFPALG

LRRGGTAVHVAHAVSLQPSMAAGAVGGGMRPHPHMMLQRHGMRNGVVLEEEMGVEGGLLHYPGKEEGAEELTSTPG

RPGGGQRHQGMLTHRSAAWDGGSDGGSGRGGGARRGRFVSDMEGR-----AWSEGGGERNGVVTYG--------AA

ADGHDNGYDTAMPLRVALPTS-----VGVMPPVGAVQHLAMPPPTTTTGLLPPRTPSGAAAAGG---AMSGAAGG-

GNTLDVARRAL-------ALARQKTTCGSQQAAG-GPTAP---VAVPGAGSGALIPHDDRNGPLVRAAAHQQVCDF

ALLQRQQ
RLLEQQSHHQHQR----YQQHAAARSGAAQAAFARSSGVAFAASGDAAAAAASGASGSRLRHS-ALARQD----VA

FGAGAHEDANEPNDDEAEGTEALMSLSMMPGG-----------------GGDGGG----------LA-----PGLP

ARRGGE--------------EEGRQGEG--------------------EDSEGGAGEPREVGGRPRPSSARLAQPP

PPQQQQQQQPYMVHQNGGLKGPGIKAAGE-----------EVEGE-----EVGVGAVTGNGRYARG--------GA

FEAPQSARRSSMAAAAVLDRA-----VEGLTAEG---------------------EAGAAAGQD---AGLGAAGQV

EDRLAVARRVL-------ARRREAERLAAAAAAG-EGRG-----GAPWMGAGARGPE-------------------

QVGPDTAAGDHNRLLLSLQAAAAIRGGGGGSRIAQTVGGEPYGRGSQSQLAPELPQQQHRPRQ-FL----HAMAPQ

AGLTVSEDVLFPKADEIDGLGGRLDSRDRLAGCAGGLGASANASSLRGDLDDGGGASASLVDAL-AA------VLA

ARRAAR----------------------------------------------------------------------

-EEQQQEQLEFAGAAVGGGSGGSRRADYSH----------ALEDE------LGVGPGGAGGMLSRD-------G--

--------RPAMSAL----------------------------------------QLGRLGNDS---GSGGPGGSL

GT-------------YPLSRTGDGPGFADVGVGGIRPRR-----ELRLAGGSGYDPD-------------------

RLPPQQQSQGSGAM---QPQLSELRTAG---------------------------EQERLLRR-VLLGDGNGAAGA

DGAA---------------------------------------------GSQGG----------------------

--------------------AAGGAGGA-------------------------INSSLLQLQQKQQRFQQMQV---

-QLEQQRLEPWLERGRGQGSAAGAPGGG------------GVEMR----LAVDRLAGGAAGAFARGLGGS----GA

TAALNVGRDHERAAAGRDDRAEAQADLDDDEAEG------------TAALI----SLAAAAAGA---GGGGGSGSL

GTADAVAAALL----------------QRAAAGG-GGRC--------------------------------QVDVL

920 930 940 950 960 970 980

990 1,000 1,010 1,020 1,030 1,040 1,050 1,060

1,070 1,080 1,090 1,100 1,110 1,120 1,130 1,140

1,150 1,160 1,170 1,180 1,190 1,200 1,210

1,220 1,230 1,240 1,250 1,260 1,270 1,280 1,290

1,300 1,310 1,320 1,330 1,340 1,350 1,360
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---------------------------IAGNPVSEDVPE---FVNHVG---------------TSGEPGYARTSGY

GDEVDDGEEE---YGGY----------NLPAWQC--------G-GGPGARAAPDDP--------------------

--------------------------------------GFG---------ANAIGRHSAS----------------

----------------------RLHGGGGGGGPASVSLDGV--LQHLPPPP----------PGGYPPAAAARGAAR

DLPPHLMHALYGRVSEHDGTGDTWAGDGDPGQYGGEYGEEEMDAEDEQLQAHLMSVGA-PALLLSIQLEQAELYDK

LRRLERVRRRLEAIQQQQERQQSLLRSSGSNLESAGGGRRGPATRYDVMEQHPAAA-AAAVALDER----------

AEEEAMDAVVLQDVEARAMHGL------KMEAAVATRPDHCELLLRVR---------------KRHAHDYEG-GLH

DEGPRAAGCG--------------------------------G-GSAAVSGNGNCR--------------------

--------------------------------------------------VNAGHAASLA----------------

-------------GYAAAAAAAAATRGGYGMAPPPDSSAARALPYGCPAAP----------VGALCGKGGLGAGLG

G-------------------GDVYA-------------EDGADIDDLQLQAQLMCVGA-PALLLSIQLEQMELLER

LEALERLQQRLQTLHQRGAL---TSASAGLGPDGRGTVL-GPLGAGD---GRSRAG-AAQSATDFRNNGRNHLYGT

QPDSDGDLLPKDTDEGAGAGAGGAGRVSAGRGVAEGP--------RWRGGRVMDDGVGRGLGLEGAAAARALAGEH

SRGDRTADGSAGGAGGYGSVPATMAAGTLPAGVGAGLAGSGGG-GSGGGSGTNDNDCNPTSLAAVAANVGSNCGSR

QGLRSVQKREDDKAGDGEDGGSGGGSATLTTVAPVGPSSGGRRTPASMARAVSQHAAAVARPDVIGHEGTGQQQAT

HPWGGGQQVAAADGWPPPTAAATTAAGGGGVALVDHSAATATAVEGDPEDPWISEPGG--MGGRKLHHAAAAAAGP

LPPG-------------TDTGCGTV-------------DDSDDIDDMQLQQQLATVGA-PALLLSIEMEQEQLIDR

LRQLERLQLRIEALQQA-------TGSQRNSARHESGV-------LD---GFAAEG-DALGGRSRRAAGGGGCYGA

ATDADADAEVYEEHEGGGGG--------SGRAFVEGR--------------------------------YAR-AGY

GYGAGAGAAE--------------------------------G-DAAAATAASDAE--------------------

--------------------------------------------------AAAIQRARLA----------------

-------------ALLHSASGRRAPGRGGGGAPWHSSADAE---LASPEYD----------TTRLAAAAAAAVAAT

D-------------------DDSSL-------------DDG--IDDGQLHAQLAAVGA-PALLISIQLERLQLLQR

VRQLDRLKDRVLALQQQPQLPPPHAARQGRGGDGGGGGV-GSLSREE-----ALFG-GEAAATGGRGGGG---YGT

-----------------------SAALLAGPGVDDEEPG----LLLSR-------------QLHPVPMPVARGGGG

RLPTRQGGAP--------------------------------GLSSLAKAGSLDGRLD------------------

-------------------------------------AGGG-----SNGHAASGGVADLA----------------

-----------------------------------------------------------MLSGGMGESLGVGLGAG

NPG----------------------------------ADGGQDIDHAALQRELLALGA-PTLLSSIQEEQEQLMRR

LRLLQRLRQAVLATQQP------------------GGGA------TG---GRSSAG-AFEAARAGEGLPGGGLTGH

ASLRQLRAVAVESGAAGGALSR------ERLGAEEREPD------AAR---------------GFTARDLLR----

----DLRDTR--------------------------------G-DAAAAAAILDGA--------------------

---------------------------------------GGPEQLSRDGRAVSTAAAVAALERIAVLEQQQQRER-

----------------------------------ERERERERERERDRERERERERERERERERELTALAAAGA--

-------------------------------------GTDEDELDDSQLRLLLLSAGGLSPLLLAVRMEQLQLQRR

LRQLQRMQSRLLALCP----------------------------------GSAAEGLLGLGGGDRRGLGGGG-PGD

1,370 1,380 1,390 1,400 1,410 1,420 1,430 1,440

1,450 1,460 1,470 1,480 1,490 1,500 1,510 1,520

1,530 1,540 1,550 1,560 1,570 1,580 1,590

1,600 1,610 1,620 1,630 1,640 1,650 1,660 1,670

1,680 1,690 1,700 1,710 1,720 1,730 1,740

1,750 1,760 1,770 1,780 1,790 1,800 1,810 1,820
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EQ motif!



--------------VGRRVGGKRPRTSDVAHGVYLGGGVRDLDDDLYGLH-----DSGGGGALDALRLAEMYAAGP

PAAASGGGGGGMHLGRSAMTGAALPL---VRIVHRSQLP-ARGGDAR-----------------------------

-------------------EMAILSEDNDVYGNGYGGEGLALRGELAEAVARLPPSAHAVLRQQAWQRM-----QS

RADAGPPLPPQPPGNRSHHAAGGGGGGGGGPPSEDPRAAAYYAAQLAGGGPRSRAVVGYGRRQRGDEP-GGGG---

AASAAATRGYEDDWEQVERGMYERARV

G--------------DSRNSA-----------YGCSRGSTSD-------------VYGRSNGACGVYGAGGNAPGA

VDACGEGL--------QLPARHAAVY----------------GGRVGPPLEPSSYNVGTGMGRNAAGLVRFVRAGE

HGCS-----------AGPQEVELMQDDEEAQGFDEG---------VAVAEGAIGPLHHVV--RQPWPRTRGQWPQQ

RWPAGPP------------GSAGGGGGGV-GPVRGSARAP--PAAHAHHNP-------YMRHHRG----GAYG---

-----AERG-EGEWE

GLGQG---------VDERGGGLGRGGMAVESVVGMGGASRQDVGDVRGR---MPMAIWKGRGHAGGSGGGGGGAAR

ISRT-DGF----HLAPYHHGDDAVAY----------------AGGVDTDGGVYGDEVAIGGHPYDREDTRDVGGAH

HAVNFVGHRWVQPPPAPPPAPPLSHRQYGGHSYARSHQPAH--SQHYNAWPGVGEAEEVQ--PMAWPHSGGR----

------------------EDVMTNGGGLVGGRQSGLVQRPHRALPYIKHMP-------FAVRRQGVVGFAGDGLLA

GVGRGGERS-QAKWE

A--------------AQLYGG-----------YGASGGSRG--------------RLGSSVVQEEIELADARALAA

AAAAAVGYGRDRQLERELPGGAAALV---------S--P-GRGG--------------------------------

----------------------------------------------------------------------------

--------------------------------------------------------------RRGRPA-AAHG---

-----AVRGGEREVQ----------GL

GCAEALRTAARGDVIRGGSGGAVGGGAVVT--RGDAAGSGVTNLGSPMGGPLPLASLGRP--------GRGLGGSE

PLAL-SAHSPDAELPVAMLPATAAAAGRDLRMDLRG--PFGRGGSVQ-----AAAARGS-----------------

-------------PKRDPPVPAV--------GAGSGDGDAL--VGPDAAELLLQLFART---RAAAGAADAHTRRG

DGLPRGN------------GVSGGSAAPSGERMGAGAAHPGSGAAHWGIYD-------DGAARLR----GGRG---

-------------------------WL

RLGMTPPLEATPPLPAMHAAGLSGGDALYLNLMGVAGGGRGPNGGGGGGGSLPPLRMGSGSRGAIASGGGRDGGAR

DMAL-EGPG----VAEALISKLAAAA--------------AQGADVS--GVVAALGLG------------------

-------------------------------GGGSGGGGGA--GGNADSEAQL---------RQALAELLIRNTRM

EQLGGPG------------NSNGGGGGGTGGPLRGAAGGGVLGASRAGVHP-------YGGGRTG----GGGG---

----GGDRY-ERELQLGGRGGPSGDRL

1,830 1,840 1,850 1,860 1,870 1,880 1,890 1,900

1,910 1,920 1,930 1,940 1,950 1,960 1,970

1,980 1,990 2,000 2,010 2,020 2,030 2,040 2,050

2,060 2,070 2,080 2,090 2,100 2,110 2,120

2,130 2,140 2,150 2,155
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Volvox ferrisii 

ackB ido rpt4 105104 rlsD rlsB regA rlsA rlsC rlsN 

20 kb
gap

ACK2 RPT4 g233 RLS1 IDO 

scaf14 

rlsB regA rlsA rlsC 

Volvox gigas 

g232 

91985 

rlsB regA rlsA ackB 

v2 scaf21 scaf26 

rlsC rpt4 105104 rlsD ido 

> 1
Mb

Volvox carteri 

91985 91984 

rlsB regA rlsA 91984 

Pleodorina californica 

Eudorina elegans 

rlsB regA rlsA rlsC 

Pandorina morum 

Platydorina caudata 

Gonium 
pectorale 

ACK2 RPT4 RLS1 

Chlamydomonas 
reinhardtii 

IDO 

chr17 

PR46b g230 50 kb
gap

ackB rlsD rlsB rlsO rlsC rlsA regA 91984 

ackB rlsD rlsB regA rlsA rlsO 91984 
expansion	

rlsC 

g709900 g709950 g710000 

scaf1 

g9 

Yamagishiella 
unicocca 

ackB ido rpt4 105104 rlsD rlsB regA rlsA rlsC rlsO 91985 91984 709900 

loss	of	
rlsO?	

g710100 g710050 





GCCGAGTCAAGCGAGGAGGGCAATGATGGCATACCGGCAGCCAGCCGGCCGATGCTACAGCAGGAGGCCACTGGT  75
20 40 60

GCCGACCCCAGCGCGGAGGGCAACGATGGAACACTTGCAGGCGGCCGGCAGCAATTCCAGCAAAGCGGGGCAG--   73

GCGCTTCAACCGGAACGGCTGCCTTCTCGACCGAATCCAGGCCAGCCGCTGCTGCTGGCTACTGGCCTTGGCTAC  150
80 100 120 140

-CGCCTCTGCCAGAACGCCAGCTCTCACGGACGTCCTCAGGCCAGCCGCTGCCGCTCGCTGCGGACATGGGGCAC  147

GGCACAGCGTCCAGGGGGCGCGCTGGCAGCATACCCCCCACGCCCAGGGGGCCTCAGCTGGCGCTCCGACCCATA  225
160 180 200 220

GCTGGCGCGCCTAGGGGCCGGACTGGCAGTGTATCGCCGCCGCCCCGGGGTCATCAGCTTGCTCTACGACCCATA  222

CTC-- - - - - - - -CCAGCGGGCAGAACTATGGAGGGTTCGCCGCCCGCGCCTCAGCCGCTCCAACCCCTGCTGCGT  291
240 260 280 300

CTCGACCCATACTCAGCGGCCAGGACCAGGGAGGCGTCGCCGGCTGCCCACCAGCAGCTCCAGCCGTCGCTGCTC  297

TACGCCGCCTCTAGCCACCTTGATGCCTTTGCCGCCGGTCACAGCGACGCCGTCTTGCAAGCG---CCGGAGCCG  363
320 340 360

TTCTCTGCCGTCCCGCATGCAGGCGCC---AACGTCGGGCGCAGCGAGCCAAGGCGGCCAGTGATTCCAGGGCCA  369

CGATACCTTGACGCCGA--- - - - - - - - - - - -CGCCTACGCTGGGCCGCTGCCGCCCG-TGCCTGAGGAGCGGCTA  423
380 400 420 440

CCACACCTCGGGGCCGAACAGGAATTGAACACGGCTCTACGAACTCCTTTTTTCGCACTGCAAGAGGAAGGTCGA  444

AGGAGAGCAATGACTGCGCCACAGCTTGTGCTGCGGGCCGTACGGCCTCTGTACGACAGGCCTGATAGCCCCGGC  498
460 480 500 520

CGAAGAGCCGGTGCTGCGCCTCAACTGATGCTGCGGGCCGTACGGCCTCTGTACGACAGGCCTGATAGCCCCGGC  519

GCTCCAGGGGCGGCTGGTGCTGCCTGGCCAGAGGGCTCAGCGTCGCTGCTGGACCTGCACCAGCAGCTTGCGCTG  573
540 560 580 600

GCTCCAGGGGCGGCTGCTTCTTCCTGGCCAGAGGCCTCCGCGTCGCTGCTGGACCTGCACCAGCAGCTTGCGCTG  594

CCGCTCGCCGCGGCGGCCGCTGCCCTACCCCCCGGCGGCGCACTACAGCGAGGCGGATCCCGCGAGGCTGCGTGG  648
620 640 660

CCGCTCGCCGCGACGACCGCTGCCGTACCCCCCGGCGGTTCACTACAGCGAGGCGGATCCCGCGAGGCTGCGTGG  669

TGGGCCCCGCAGCTGGGCAGCCACGGGGCTGGCGTTGGCTTGATGCCGCTGCCGCCGCCAGCTCAGCACGCACAG  723
680 700 720 740

TGGGCCCCGCAGCTGAGCAGCCACGGGGCTGGCGTTGGCTTGATGCCGCTGCCGACT-- - - - - - - - - - - - - - - - -   726

CTCCAGGAATACCGCCAGCTGCAGCAGCAGGCGCGGCAGTTGGGCGAATCGGGGACCTTAGGACTGCCACTAAAG  798
760 780 800 820

- - - - -GGGCTACTTCCTATGGCAGCATTAGCCGCGG--- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -   757

GGAGTCATCGGCATGGAGCATCTGGGAGGCAACCGCGGGGTTGAAGAGGCCGGGAGAATTCAAGCGATCCCTGCG  873
840 860 880 900

- - - - - - - - - - - - - - - -AGCAATCGGGCGCCACCCGAGGGGCTGCAGAGGGCAGCGAAGGCAATCGGAACGCTCCG  816

TCGCCAACGGGTCTTTTTCCAGTCGCAGAATTGCCGGCAGGGCCTATCGAGGTAACTGTCGCCGTCCGTGTTGGG  948
920 940 960

TCTCCAGCGGACGTACCGCCAGCCGCTGCGCTGCCAGCGGGGCCCATTGAGGTGACCGTCGCAGTCCGCGTCGGG  891

GCTGGTGGCGGGCGGCGGCATAGGACCCTTGGAGGGCGCTCCCAGGACGATGACTCCCGCTCTGGCTACACGCGG  1023
980 1,000 1,020 1,040

GCTGGCGGCGGGAGGCGACAGAGGGGCGGCGCAGGTCGACATGTGGACGAGTTCATACGAGCTGGCTACATGAGG  966

GGCCCTTCCTCCGGTGTGTTCGACGTCCCCCGCTACCTGGCCGGGCGCGACTGCATTCACAACGGTAGCCGCTGG  1098
1,060 1,080 1,100 1,120

GGTCCCGTGAACGGCGTGTTCGACGTTCCCCGCTACCTGGCCGGGCGCGACTGCATTCACAACGGTAGCCGCTGG  1041

ATGTCGCGGTCGCACTTCGAAAAGGTGGGGCAGGCGGCAGGCGGAAATTTGCGGGTCGGCACATAGGGAGGGATG  1173
1,140 1,160 1,180 1,200

ATGTCGCGGTCGCACTTCGAAAAGGTGGGGCAGGCGGCAGGCGGAAATTTGCGGGTCGGCACATAGGGAGGGATG  1116

GAGGGAGGGCACATGGCGGGGCTGGCGGGGA-ATTTAGGGGTACAGGGCAGAAATCCTGAGTCGTAAGTCATGGT  1247
1,220 1,240 1,260

GAGGAAGGGCACATGGCGGGGCTTGTGGGAGTACGTAAGGAGGGAGGGAGGGAGGGACGGAGGGCACATGGCGGG  1191

GTTGATGAGTTTATGATCAGCACGTGACGCGTATGTGC---GGTATACGGTCTGGGGAACTAGGTTCCATGAAAG  1319
1,280 1,300 1,320 1,340

GCTGGCGGGAGCAAG--- -GAATGAGCCCCGGCTGTGCCCGGGTTTACACTGCGTGCACCTCCTTGTCGTGGAGG  1262

GACC--- - - -CAGTCCATGTATGAACGACTTAGC--- - - - - - - - - - - - - - - - - - -GCTTCCCC--- - - - - - - - - -   1355
1,360 1,380 1,400 1,420

TGCATCATTGCACTGGACACATTTGCGACCTTGCCACACGGGCACGCTCGTTGTGGTTTCCTCGTTAGAGGTCTT  1337

- -TCTTACAACATGGCGATGCGA--- - - - - - - - - - - - - - - - -ATGAA--- - - - - - - - - - - - - - - - - - -ATGCAGG  1388
1,440 1,460 1,480 1,500

TGTCCCGTGACCCTGCCCTGCGCTGTGGTCCGCTTATCGATCATGAACTCCGGATTCAATTGCCAACTGTCCAGG  1412

TTGGCGGCAGCAAGATGGCCAAGTGGTATCGCTCCATCCGCGTGCTGCCGGATTTGGAGCCGCTGGGCGAGTGGC  1463
1,520 1,540 1,560

TTGGCGGCAGCAAGATGGCCAAGTGGTATCGCTCCATCCGCGTGCTGCCGGATTTGGAGCCGCTGGGCGACTGGC  1487

TCGAGCGGCACAACATGCCGGTGACCAAAGGACCCGCCCGGCGGAGCAGGAAGCGGGCGGCTGACAGCGGCGATG  1538
1,580 1,600 1,620 1,640

TCGAGCGGCACAACATGCCGGTGACCAAAGGACCGGCTCGGCGCAGCAGCAAGCGCCCGGCAGACAGCGGTGATG  1562

AGCAGGCATTTGGGCAGGATCCAGACGCCGCTGACAGCCCAGAAGCGGCTGGTGGCATCGAAGTGGCGCCAGCGA  1613
1,660 1,680 1,700 1,720

AGCAGGGGCCGGGGAAGGAACAAGAGGCAGCCGACAGCCCAGGGGGCTGTGAAGAGTT-- -GTCGTCACCAGTAG  1634
1,740 1,760 1,780 1,800
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AGCAGGGGCCGGGGAAGGAACAAGAGGCAGCCGACAGCCCAGGGGGCTGTGAAGAGTT-- -GTCGTCACCAGTAG

CGGCAGTGGCGGTGATAGCGACCGGTGAACC--- - - - - - - - - -AGAGCCGGGGGGTATGCCTGACCTCCTGGCTG  1676
1,740 1,760 1,780 1,800

CAATAACCGCAGCTGCAGTGCCCGAAGAGCCTCGCCTAGCATTGAATCCAGGGGAGGTGCCCACGACGCTGGCTG  1709

AGCAATTACTGTTGCACAAAGTCAGCGCAAACAGCGGTGACCGAAG--- - - - - - - - - - - - - - - - - - - - - - - - - - -   1722
1,820 1,840 1,860

AACGCTTGCTGCTGCATCAAGGCGGCGGAAGTGGCGGCGGTGGCAGCAGCGGCGGTGGCGGCGGCGGCGGCGGTC  1784

- - - -ATTTCTTCAGCGGCTTTGGAACACGCTGCCGCAGTCGCAGCAGTATATGTTGCCCCAGCCCGAACAGGCGG  1793
1,880 1,900 1,920 1,940

GTGCATTCTTGCAAAGGCTTCTAAACACGCTGCCGCAGTCGCAGCAGTACATGTTACCCCAGCCCGAACAGGCCG  1859

ATGGCGCCGGCCGGACTCCTGGCGACACCTACGCTGTCCCCATGCGGGGCGCTGGGGGGTTGGCGCCGGCGGCAC  1868
1,960 1,980 2,000 2,020

ATGGCGCCGGCCGGACTCCTGGCGACACCTACGCTGTCCCCATGCGGGGCGCTGGGGGGTTGGCGCCGGCAGCAC  1934

CCGTCGGCGGAGAAAAGGGTTTCGGAGCGGCGGCGGCCTATCCCCGGGACGCGCGCGGTCCTGAGCTGCAGGGAA  1943
2,040 2,060 2,080 2,100

CCATCGGCGGAGAAGCGGACTT-- - -GCGTCGGTGGCGCTCCCT-- - - - -GCAGACGGATCTGAGCCACAG--- -   1995

TGCTTGGGGACGACGTTCAAGAGGCTGCGGAGGTGGCAACGCTTCGTTGGCGGTTTCGCCAAACAGATCGGGCCC  2018
2,120 2,140 2,160

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -CGGCAGCGATGCGGCGCCG--- - - - - - - - - - - - - - - - - - - - -   2014

AGGGCGCAAGCACGGTTGCTCCGAAACCGTCGCCCATTACGCCTCCAATGCAGTTGGCGCTGCAATGGGCAGACC  2093
2,180 2,200 2,220 2,240

- - - - - - - - - - - - - - - - - - - -CTGCAGCCGGCGCCCCTCACGCCACCGATGCAGCTGACGCTGCAGTGGGCGGACC  2069

CTCAGCGAGATAACGTTGCGCCGACGCTAAGCCGCCCCGACCGTGATCGCGAACGTGAGCCTGATCGCGACCGCC  2168
2,260 2,280 2,300 2,320

CTCAGCAGGATC--- - - -CGCCAACGCTAAGCCGCCACGACCGCGATCAG--- - - - - - - - - - - - - - - - - - - - - -C  2114

ACCCAGCGCCGCGGCAGCAAGACATGCACCGGCTCAGGCCCTCGCGCGGAGCTGGAGGTGCTGACGGCGCTGGTG  2243
2,340 2,360 2,380 2,400

GCCCAGCTCCTCGTCAGCGAGAGATGCGGCAGCTTCGGTTTTCTTACGCAACCGGCGATGATGAGGGTGATGCCG  2189

CTGAGGAGGATATGGATTTCGACACGGGCCCCCTACCTGACAACCGGCGTGACGCAGCGCCGCATTCGCACACAC  2318
2,420 2,440 2,460

CGGAGGGGGAGATGGATGTGGACCCGGGTCCCCTACCTGACAGCAGACGTGGCGCTGCGTCGCATTCGCAGCAGC  2264

CTCTCCTAGATACCCGCATCAGGCGTGTCCATCAGCTTGGGGCTGAAGGCCCTCGCATGTCTTCCGGGTCTGATG  2393
2,480 2,500 2,520 2,540

CTCTCCAGGGTCCACGCATCAGGCGTCTCCAACAGCTTGGGGCTGAGGGCTCTCGTACGGCACCTGGATCAGGAG  2339

AGCAGCA---TCGGTACGACGAGGATCAGGCACCACTTGCTGGGCAGCAGCGGCAAGAGTGGCGCCAACAGCGCG  2465
2,560 2,580 2,600 2,620

AGCAGCAGGGTCGGTACGACGAGGATCAGGCAGCCTCGGCTGCGCATCAGCGACAAGAGTGGCGCCAACAGCGCG  2414

ACGTCGCTCCGTCCCCCAGCTTAG---CCCTGCAGGGCTTCGCTGCTGGC--- - - -CGCATGTCTTCTCGCGATG  2531
2,640 2,660 2,680 2,700

ACGTTGCTCCGTCCCCCGGCTCGGTCCCCCTGCAGGGCTTCGCTGCTGCCGGTGGGCATGTGTCCCCGCGTGATG  2489

CGCCTGCCCGACCGACGCCCTTCCTCTACTCCGTCCCGGCGCCACCGGGATTGCAGTATTACCGGAGCACCCCTG  2606
2,720 2,740 2,760

CGCCTATCCGTATGCAGCCTGAATTTTACACTGTCCAGGCACACTCGGGGCTGCAGTACTATCGAGCTGGCCCTG  2564

GACAGGGGGACGTGAGAGCCCAGGAGGGTAGCCACGTAACAGGCAC---CATGGCCTTCGAACCCGGCGCTCATC  2678
2,780 2,800 2,820 2,840

GGGCGGGTGGCGCTATGGGGGAAGCGAGAGCTCCTACGACAGCGCCTGACACTGCTTTCGAGCCCGGCGCTCGTC  2639

GTCAGAGGCGACAACGGCCAATGCCGGGCGAAGTTGACGAGGAGGCGTGGCGAGAAACATACCAGCAGCTGCAGC  2753
2,860 2,880 2,900 2,920

GTCAGCTGCGACAACGGCCACTGCCGGGCGTTGCTGACGAAGAGGCGTGGCGAGAAGCATACCAGCAGCTGCAGC  2714

AACAT--- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -CATCCGCAGCAAAGGCATTCGCGGCAGCAGCAGC  2792
2,940 2,960 2,980 3,000

AACGTGACCAGGCAACACATGTGCCATTATCGCTATCATTGCAGCTGCAACAGGAACAGCAGGGTCAGCAGCAGC  2789

CCCATGCGACGTTGCCATTATCGCTGCAGCCACATCAGCAGCAGTT-- - - - - - - - - - - - - - - - - - - - - - - - - - - -   2838
3,020 3,040 3,060

AGCAACAGCAGCAGCAGCAGCAGCAGCAGCAGCAGCAGCAGCAGCTAGCAGGTATCCTGCAGCAGTCGCAGCAGC  2864

-GGAACTCCCGCAGCATACGGATGTCGACGACTACACCGTACGGCAGAGCATAGCACGGCAGCGCGGTCACCAGC  2912
3,080 3,100 3,120 3,140

AGGAGTTTTCGCAGCGCGAGGATCTCGAGGGCTACGCTGTGCGGCAGCGAGCGATCCACCGCCACCGTCAGCAGC  2939

GACA--- - - - - - - - - - - - - - - -CAGCTCGGCGGCTGAAGGCGGTGAGGAGGCCTGGGAGGATGTGTCCTTCTCAG  2969
3,160 3,180 3,200 3,220

AGCAACACCACCGTCACCAGCGCAGCTTGGCGGCGGAAACCGGCGAAGAGGCTTGGGAAGGACTGCCGGCGTTCG  3014

GCCCCAGCCCAAACCCGCAGCACTATCGGCCGCCCAGGCCAGCATTCTACACGTATGCCGCGAGACCCATGG---   3041
3,240 3,260 3,280 3,300

GGCCAAGCCCCGGGCAGCAGTACAACCGGACACCT--GCCGAATCCTCACTTGACCAGCCC-AGGCTTATGACCA  3086

GTCGGGACGGCCCATGGCGGGACCCGCGACCTCCGTTGCGTGGAGCGCAACCGCAACCCATGGAATGGCCCCGGA  3116
3,320 3,340 3,360

GTCAACCCGTGCCTCGGCGAGGGCCACTGCCCCCGTTACAAGGCCCAAGACGGCCAACGCCGGACTGGCCAGGTG  3161

ACACTGAGGAACAACCGCCCAAATGA  3142
3,380 3,400

ACCTTACCGAAGAGCCCTTCGAGTGA  3187
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GCCGAGTCAAGCGAGGAGGGCAATGATGGCATACCGGCAGCCAGCCGGCCGATGCTACAGCAGGA--GGCCACTGGT  75
20 40 60

GCCGACGCCAGCGAGGAGGGCAACGATGGAACACTTGCAGGCGGCCGGCAGCAGTTTCAGCAAAGCGGGGCAC--- -   73

GCGCTTCAACCGGAACGGCTGCCTTCTCGACCGAATCCAGGCCAGCCGCTGCTGCTGGCTACTGGCCTTGGCTACGG  152
80 100 120 140

-CGCCTCTGCCAGAACACCCGCTTTCACGGGCGTCCTCAGGCCAGCCGCTGCCGCTCGCTGCCGACATGGGGCACGC  149

CACAGCGTCCAGGGGGCGCGCTGGCAGCATACCCCCCACGCCCAGGGGGCCTCAGCTGGCGCTCCGACCCATACTCC  229
160 180 200 220

TGGCGCGCCTAGGGGCCGGGCCGGCAGTGTATCGCCACCGCCCCGGGCTCATCAACTTGTTCTCCGTCCCATTCTC-   225

CAGCGGGCAGAACTATGGAGGGTTCGCCGCCCGCGCCTCAGCCGCTCCAACCCCTGCTGCGTTACGCCGCCTCTAGC  306
240 260 280 300

- - - - - - - -AGGACGATAGAGGGCTCACCGCCCGCCCACCAGCATGTCCCGTCCTCGCTGCGTTTCGCCTCTGCTGGC  294

CACCTTGATGCCTTTGCCGCCGGTCACAGCGACGCCGTCTTGCAAGCGCCGGAGCCGCGATACCTTGACG--- - - -C  377
320 340 360 380

AGCATGGATGCAGCCGTTTGGGGCCACGGCGA--- - - - - - -GCACGCACCGGGGCCACCACAGTCCGGTGGGAGTGC  362

CGACGCCTACGCTGG--- - - - - - -GCCGCTGCCGCCCGTGCCTGAGGAGCGGCTAAGGAGAGCAATGACTGCGCCAC  445
400 420 440 460

GGAGGCGTACGCCGCCGCATCCACGGCGCTGCGGGCGCTACAAGAGGAGGGCCGACGAAGAGTCGGCGCTGCACCCT  439

AGCTTGTGCTGCGGGCCGTACGGCCTCTGTACGACAGGCCTGATAGCCCCGGCGCTCCAGGGGCGGCTGGTGCTGCC  522
480 500 520

ACTTAGTGTCGCAATCTGTGCGGCCGACGCCCGAGGGATCCCAAAGTCCCGGCACTCCAGAGGCGGC--- - - - - - - -   506

TGGCCAGAGGGCTCAGCGTCGCTGCTGGACCTGCACCAGCAGCTTGCGCTGCCGCTCGCCGCGGCGGCCGCTGCCCT  599
540 560 580 600

- - - - - - - - - - - - - - - - -ACCGCTGCTGGACCTGCACCAGCAGCTTGCGCTGCCGCTCGCCGCGACGGCCGCTGCCCT  566

ACCCCCCGGCGGCGCACTACAGCGAGGCGGATCCCGCGAGGCTGCGTGGTGGGCCCCGCAGCTGGGCAGCCACGGGG  676
620 640 660 680

ACCCCCCGGCGGCGCACTACAGCGAGGCGGATCCCGCGAGGCTGCGTGGTGGGCCCCGCAGCTGGGCAGCCACGGGG  643

CTGGCGTTGGCTTGATGCCGCTGCCGCCGCCAGCTCAGCACGCACAGCTCCAGGAATACCGCCAGCTGCAGCAGCAG  753
700 720 740 760

CTGGCGTTGGCTTGATGCCGCTGCCGCCGCCAGCTCAGCACGCACAGCTCCAGGAATTGCGCCAGGTGCAGCAGCAG  720

GCGCGGCAGTTGGGCGAATCGGGGACCTTAGGACTGCCACTAAAGGGAGTCATCGGCATGGAGCATCTGGGAGGCAA  830
780 800 820 840

CCACGGCAGTTGGCTGCATTGGGATCAGCAAGACGGCAACCTAGGGCAG--- -CGGC--GGACCAATCGGGCGACAG  791

CCGCGGGGTTGAAGAGGCCGGGAGAATTCAAGCGATCCCTGCGTCGCCAACGGGTCTTTTTCCAGTCGCAGAATTGC  907
860 880 900 920

CCGCGATACTGCGGAAGGCGGTGTCCACGCGGGGAGCCCAGCTTCGCCGACTGCAATGCCGCCGGCTGCA---CTGC  865

CGGCAGGGCCTATCGAGGTAACTGTCGCCGTCCGTGTTGGGGCTGGTGGCGGGCGGCGGCATAGGACCCTTGGAGGG  984
940 960 980 1,000

CAGCGGGGCCCATTGAGGTTACGGTCGCGGTCCGCGTCGGGGCTGGCGGCGGGAGGCGACAGAGGGGCGGCGCAGGT  942

CGCTCCCAGGACGATGACTCCCGCTCTGGCTACACGCGGGGCCCTTCCTCCGGTGTGTTCGACGTCCCCCGCTACCT  1061
1,020 1,040 1,060

CGGCACACTGAAGGAATTGTTCGAGCTGGCTACACACGAGGCCCCGTCTGCGGTGTGTTCGACGTGCCCCGCTACCT  1019

GGCCGGGCGCGACTGCATTCACAACGGTAGCCGCTGGATGTCGCGGTCGCACTTCGAAAAGGT--- - - - - - - - - - - -   1124
1,080 1,100 1,120 1,140

GGCTGATCGTGATTGCATCCACCACAGCGGCCGCTGGATGTCCCGGTCAAACTTCGAGAGGGTACGTCGCGGCGTGG  1096

- - - - -GGGGCAGGCGGCAGGCGGAAATTTGCGGGTCGG---CACATAGGGAGGGATGGAGGGAGGGCACATGGCGGG  1193
1,160 1,180 1,200 1,220

TTTCGGAGGCGCCCTGTAGTAGTAACTGTTACAGTGGGTTCCAGACCAGAAGGTAGAACCGTCGGGCACATCGC---   1170

GCTGGCGGGGAATTTAGGGGTACAGGGCAGA--- - - - - -AATCCTGAGTCGT-- - -AAGTCATGGTG--- - - - - - - -   1248
1,240 1,260 1,280 1,300

-CTGTAAATGGACTTGGACGGTCACGGTGTAGTCGTGTCAGCGCCGGCTCGTTGCGAAAACATGCCAAGTGCGCATT  1246

- - - - - - - - - - - - - - - - - - -TTGATGAGTTTATGATCA-GCACGTGACGCGTATGTGCGGTATACGGTCT-- - - - - - -   1297
1,320 1,340 1,360 1,380

GCCTAGCGTGTTTGTACCTTTGGTGTGTTTGTACTAATGTAGTTGCTCCTCTTTTGCGGTGTGAAATTTCACTCCGA  1323

- - - - - - - -GGGGAACTAGGT--- - - - - - - - - - - - - - - - - - -TCCATGAAAGGACCCAGTC--- - - - - - - - - - - - - - -   1328
1,400 1,420 1,440 1,460

AATCCCACGGAAAATGAAAGGTGTGTGCTGTCTGGTCGCCACCCACGCAAGGGGCCACCCGCTCTTAGTCGCTACTA  1400

- - - - - - - - - - - - - - - - - - - - - - - - - -CATGTATGAACGACTTAGCGCTTCCCCTCTTACAACATGGCGATGCGAATG  1379
1,480 1,500 1,520 1,540

GACGTCTCGCGTTTACCACGGCCAATTACGCACCAAATTGTTAAGGCCCTAGCATCCCTAACACCCCAATTGGGATC  1477

A--- - - - - - - -AATGCAGGTTGGCGGCAGCAAGATGGCCAAGTGGTATCGCTCCATCCGCGTGCTGCCGGATTTGGA  1446
1,560 1,580 1,600

CTGATTGCCCTGATACAGGTTGGCGGGAGCAAGATGGCCAAATGGTACAAATCCATCCGCGTGCTGCCCGACTTGGA  1554

GCCGCTGGGCGAGTGGCTCGAGCGGCACAACATGCCGGTGACCAAAGGACCCGCCCGGCGGAGCAGGAAGCGGGCGG  1523
1,620 1,640 1,660 1,680

GACTTTGGGTGACTGGCTCGAGCGGCACAACATGCCGGTGACCAAAGGACCCGCCCGGCGGAGCAGCAAGCGGGCGG  1631

CTGACAGCGGCGATGAGCAGGCATTTGGGCAGGATCCAGACGCCGCTGACAGCCCAGAAGCGGCTGGTGGCATCGAA  1600
1,700 1,720 1,740 1,760

CTGACAGCGGCGACGAGCTGGGGCTGGTGCAAGATCCGGTGGCCT-- -ACAGCCCTGACGTGGCGGACAGACTCGGT  1705
1,780 1,800 1,820 1,840
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CTGACAGCGGCGACGAGCTGGGGCTGGTGCAAGATCCGGTGGCCT-- -ACAGCCCTGACGTGGCGGACAGACTCGGT

GTGGCGCCAGCGACGGCAGTGGCGGTGATAGCGACCGGTGAACCAGAGCCGGGGGGTATGCCTGACCTCCTGGCTGA  1677
1,780 1,800 1,820 1,840

GGGGAGCCTATGGCCTTAGCGACGGTGCCGGTGGC--- - - -ACATGAGCCTCGGGATATACCGGAGCTGCTGGCCAA  1776

GCAATTACTGTTGCACAAAGTCAGCGCAAACAGCGGTGACCGAAGATTTCTTCAGCGGCTTTGGAACACGCTGCCGC  1754
1,860 1,880 1,900 1,920

CCGCGCGCCTCAGCA--- - - - - - - - - -AGGCGGTGAAGACCGCGCGTTCATGCAGCGGCTCTTGAATACATTGCCGC  1841

AGTCGCAGCAGTATATGTTGCCCCAGCCCGAACAGGCGGATGGCGCCGGCCGGACTCCTGGCGACACCTACGCTGTC  1831
1,940 1,960 1,980 2,000

AGGCGCAGCAGTTCATGCTGGCTCAGCCTGAGCAAGTAACCTTCTCCGG--- - - -TCCTGCTGACAGC--- - - - - - -   1903

CCCATGCGGGGCGCTGGGGGGTTGGCGCCGGCGGCACCCGTCGGCGGAGAAAAGGGTTTCGGAGCGGCGGCGGCCTA  1908
2,020 2,040 2,060

- - -ATGTGGGGGGTTAGGGGCATGACA---ACCGCACCCCTCAGCGAGGCTCCGGACTTTGGAGCGGGTGTGGCATA  1974

TCCCCGGGACGCGCGCGGTCCTGAGCTGCAGG--- - - - - - - - - - - - - - - - - - -GAATGCTTGGGGACGACG---TTC  1961
2,080 2,100 2,120 2,140

TCCTCGGGTCCGGAGCACACCTGAGCCAAAGGCTGCTCGCGCCACTGGGATTGAAGCGGGTAGAGACGTGGGGCTCG  2051

AAGAGGCTGCGGAGGTGGCAACGCTTCGTTGGCGGTTTCGCCAAACAGATCGGGCCCAGGGCGCAAGCA---CGGTT  2035
2,160 2,180 2,200 2,220

AAGCGGGTAGAAGCGTGCCAACGCTTCGGTGGCGCTCCCTGCAGACGGATCTGAGCCACAGCGGCAGCGATGCGGCG  2128

GCTCCGAAACCGTCGCCCATTACGCCTCCAATGCAGTTGGCGCTGCAATGGGCAGACCCTCAGCGAGATAACGTTGC  2112
2,240 2,260 2,280 2,300

CCGCTGCAGCCGGCGCCCCTCACGCCACCGATGCAGCTGACGCTGCAGTGGGCGGACCCTCAGCAGGATC--- - - -C  2199

GCCGACGCTAAGCCGCCCCGACCGTGATCGCGAACGTGAGCCTGATCGCGACCGCCACCCAGCGCCGCGGCAGCAAG  2189
2,320 2,340 2,360 2,380

GCCAACACTAAGCCGCCACGACCGCGATCAG--- - - - - - - - - - - - - - - - - - - - - -CGCCCAGCTCCTCGTCAGCGAG  2252

ACATGCACCGGCTCAGGCCCTCGCGCGGAGCTGGAGGTGCTGACGGCGCTGGTGCTGAGGAGGATATGGATTTCGAC  2266
2,400 2,420 2,440 2,460

AGATGCGGCAGCTTCGGTTTTCTTACGCAACCGGCGATGATGAGGGTGATGCCACGGAGGGGGAGATGGATGTGGAC  2329

ACGGGCCCCCTACCTGACAACCGGCGTGACGCAGCGCCGCATTCGCACACACCTCTCCTAGATACCCGCATCAGGCG  2343
2,480 2,500 2,520 2,540

CCGGGTCCCCTACCTGACAGCAGACGTGGCGCTGCGTCGCATTCGCAGCAGCCTCTCCAGGGTCCACGCATCAGGCG  2406

TGTCCATCAGCTTGGGGCTGAAGGCCCTCGCATGTCTTCCGGGTCTGATGAGCAGCA---TCGGTACGACGAGGATC  2417
2,560 2,580 2,600

TCTCCAACAGCTTGGGGCTGAGGGCTCTCGTACGGCACCTGGATCAGGAGAGCAGCAGGGTCGGTACGACGAGGATC  2483

AGGCACCACTTGCTGGGCAGCAGCGGCAAGAGTGGCGCCAACAGCGCGACGTCGCTCCGTCCCCCAGCTTAG---CC  2491
2,620 2,640 2,660 2,680

AGGCAGCCTCGGCTGCGCATCAGCGACAAGAGTGGCGCCAACAGCGCGACGTTGCTCCGTCCCCCGGCTCGGTCCCC  2560

CTGCAGGGCTTCGCTGCTGGC--- - - -CGCATGTCTTCTCGCGATGCGCCTGCCCGACCGACGCCCTTCCTCTACTC  2562
2,700 2,720 2,740 2,760

CTGCAGGGCTTCGCTGCTGCCGGTGGGCATGTGTCCCCGCGTGATGCGCCTATCCGTATGCAGCCTGAATTTTACAC  2637

CGTCCCGGCGCCACCGGGATTGCAGTATTACCGGAGCACCCCTGGACAGGGGGACGTGAGAGCCCAGGAGGGTAGCC  2639
2,780 2,800 2,820 2,840

TGTCCAGGCACACTCGGGGCTGCAGTACTATCGAGCTGGCCCTGGGGCGGGTGGCGCTATGGGGGAAGCGAGAGCTC  2714

ACGTAACAGGCAC---CATGGCCTTCGAACCCGGCGCTCATCGTCAGAGGCGACAACGGCCAATGCCGGGCGAAGTT  2713
2,860 2,880 2,900 2,920

CTACGACAGCGCCTGACACTGCTTTCGAGCCCGGCGCTCGTCGTCAGCTGCGACAACGGCCACTGCCGGGCGTTGCT  2791

GACGAGGAGGCGTGGCGAGAAACATACCAGCAGCTGCAGCAACATCATCCG--- - - - - - - - - - - - - - - - - - - - - - - -   2764
2,940 2,960 2,980 3,000

GACGAAGAGGCGTGGCGAGAAGCATACCAGCAGCTGCAGCAACGTGACCTGGCAACACTTGTGCCATTATCGCTGTC  2868

- - - - - - - - - - - - - - - - - - - - - - - - - - - -CAGCAAAGGCATTCGCGGCAGCAGCAGCCCCATGCGACGTTGCCATTAT  2813
3,020 3,040 3,060 3,080

GTTGCAGCTGCAGCAGCAACAACAGCAGCAACAGCAGCAACAGCAGCAACAGCAGCAACAGCAGCAACAGCAGCAAC  2945

CGCTGCAGCCACATCAGCAGCAGTTGGAACTCCCGCAGCATACGGATGTCGACGACTACACCGTACGGCAGA---GC  2887
3,100 3,120 3,140

AGCAGCAACAGCAGCGCCAGCAGCCGGATCTCCAGCAAAGCGAGGATTTTGACGAGCATGCTGTACGGCAGCAACGA  3022

ATAGCACGGCAGCGCGGTCACCAGCGACACAGCTCGGCGGCTGAAGGCGGTGAGGAGGCCTGGGAGGATGTGTCCTT  2964
3,160 3,180 3,200 3,220

GCGGTGCGCCGCCGCCGCCAACAGCAGCACAGCTTGGCGG--- - - - - - - - - -AGGAAACTCAGCCGGGAGAACTCTC  3087

CTCAGGCCCCAGCCCAAACCCGCAGCACTATCGGCCGCCCAGGCCAGCATTCTACACGTATGCCGCGAGACCCATGG  3041
3,240 3,260 3,280 3,300

CCCAGGGCCTAGGGACGGGCTGCAGCTGCTACGGCCAGCCGGGCCGGCGCTTTACAGGTATACAGTTATGCCCA---   3161

GTCGGGACGGCCCATGGCGGGACCCGCGACCTCCGTTGCGTGGAGCGCAACCGCAACCCATGGAATGGCCCCGGAAC  3118
3,320 3,340 3,360 3,380

GCCAAGAAGGCGCAATGGACGGGCCACAGTCCACGTTGGAAAATGAAGAGGCACTGTCTCCTGGCCGGTCGCGAGGC  3238

ACTGAGGAACAACCGCCCAAATGA  3142
3,400

TCAGCAGGCTAG--- - - - - - - - - -   3250
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GCCGACGCCAGCGAGGAGGGCAACGATGGAACACTTGCAGGCGGCCGGCAGCAGTTTCAGCAAAGCGGGGCACCGC  76
20 40 60

GCCGACCCCAGCGCGGAGGGCAACGATGGAACACTTGCAGGCGGCCGGCAGCAATTCCAGCAAAGCGGGGCAGCGC  76

CTCTGCCAGAACACCCGCTTTCACGGGCGTCCTCAGGCCAGCCGCTGCCGCTCGCTGCCGACATGGGGCACGCTGG  152
80 100 120 140

CTCTGCCAGAACGCCAGCTCTCACGGACGTCCTCAGGCCAGCCGCTGCCGCTCGCTGCGGACATGGGGCACGCTGG  152

CGCGCCTAGGGGCCGGGCCGGCAGTGTATCGCCACCGCCCCGGGCTCATCAACTTGTTCTCCGTCCCATTCTC-- -   225
160 180 200 220

CGCGCCTAGGGGCCGGACTGGCAGTGTATCGCCGCCGCCCCGGGGTCATCAGCTTGCTCTACGACCCATACTCGAC  228

- - - - - - - - - - - - - - -AGGACGATAGAGGGCTCACCGCCCGCCCACCAGCATGTCCCGTCCTCGCTGCGTTTCGCCT  286
240 260 280 300

CCATACTCAGCGGCCAGGACCAGGGAGGCGTCGCCGGCTGCCCACCAGCAGCTCCAGCCGTCGCTGCTCTTCTCTG  304

CTGCTGGCAGCATGGATGCAGCCGTTTGG--- - - - -GGCCACGGCGAGCACGCA--CCGGGGCCACCACAGTCCGG  353
320 340 360 380

CCGTCCCGCATGCAGGCGCCAACGTCGGGCGCAGCGAGCCAAGGCGGCCAGTGATTCCAGGGCCACCACACCTCGG  380

TGGGAGTGCGGAGGCGTACGCCGCCGCATCCACGGCGCTGCGGGCGCTACAAGAGGAGGGCCGACGAAGAGTCGGC  429
400 420 440

GGCCGAACAGGAATTGAACACGGCTCTACGAACTCCTTTTTTCGCACTGCAAGAGGAAGGTCGACGAAGAGCCGGT  456

GCTGCACCCTACTTAGTGTCGCAATCTGTGCGGCCGACGCCCGAGGGATCCCAAAGTCCCGGCACTCCAGAGGCGG  505
460 480 500 520

GCTGCGCCTCAACTGATGCTGCGGGCCGTACGGCCTCTGTACGACAGGCCTGATAGCCCCGGCGCTCCAGGGGCGG  532

C--- - - - - - - - - - - - - - - - - - - - - - - - -ACCGCTGCTGGACCTGCACCAGCAGCTTGCGCTGCCGCTCGCCGCGAC  554
540 560 580 600

CTGCTTCTTCCTGGCCAGAGGCCTCCGCGTCGCTGCTGGACCTGCACCAGCAGCTTGCGCTGCCGCTCGCCGCGAC  608

GGCCGCTGCCCTACCCCCCGGCGGCGCACTACAGCGAGGCGGATCCCGCGAGGCTGCGTGGTGGGCCCCGCAGCTG  630
620 640 660 680

GACCGCTGCCGTACCCCCCGGCGGTTCACTACAGCGAGGCGGATCCCGCGAGGCTGCGTGGTGGGCCCCGCAGCTG  684

GGCAGCCACGGGGCTGGCGTTGGCTTGATGCCGCTGCCGCCGCCAGCTCAGCACGCACAGCTCCAGGAATTGCGCC  706
700 720 740 760

AGCAGCCACGGGGCTGGCGTTGGCTTGATGCCGCTGCCG--- - - - - - - - - - - - - - - - - - - - - - - - - - -ACTGGGCT  731

AGGTGCAGCAGCAGCCACGGCAGTTGGCTGCATTGGGATCAGCAAGACGGCAACCTAGGGCAGCGGCGGACCAATC  782
780 800 820

ACTTCCTATGGCAGC--- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -ATTAGCCGCGGAGCAATC  764

GGGCGACAGCCGCGATACTGCGGAAGGCGGTGTCCACGCGGGGAGC---CCAGCTTCGCCGACTGCAATGCCGCCG  855
840 860 880 900

GGGCGCCACCCGAGGGGCTGCAGAGGGCAGCGAAGGCAATCGGAACGCTCCGTCTCCAGCGGACGTACCGCCAGCC  840

GCTGCACTGCCAGCGGGGCCCATTGAGGTTACGGTCGCGGTCCGCGTCGGGGCTGGCGGCGGGAGGCGACAGAGGG  931
920 940 960 980

GCTGCGCTGCCAGCGGGGCCCATTGAGGTGACCGTCGCAGTCCGCGTCGGGGCTGGCGGCGGGAGGCGACAGAGGG  916

GCGGCGCAGGTCGGCACACTGAAGGAATTGTTCGAGCTGGCTACACACGAGGCCCCGTCTGCGGTGTGTTCGACGT  1007
1,000 1,020 1,040 1,060

GCGGCGCAGGTCGACATGTGGACGAGTTCATACGAGCTGGCTACATGAGGGGTCCCGTGAACGGCGTGTTCGACGT  992

GCCCCGCTACCTGGCTGATCGTGATTGCATCCACCACAGCGGCCGCTGGATGTCCCGGTCAAACTTCGAGAGGGTA  1083
1,080 1,100 1,120 1,140

TCCCCGCTACCTGGCCGGGCGCGACTGCATTCACAACGGTAGCCGCTGGATGTCGCGGTCGCACTTCGAAAAGGT-   1067

CGTCGCGGCGTGGTTTCGGAGGCGCCCTGTAGTAGTAACTGTTACAGTGGGTTCCAGACCAGAAGGTAGAACCGTC  1159
1,160 1,180 1,200

- - - - - - - - - - - - - - - - - -GGGGCAGGCGGCAGGCGGAAATTTGCGGGTCGG---CACATAGGGAGGGATGGAGGAA  1122

GGGCACATCGCCTGTAAATGGACTTGGACGGTCACGGTGTAGTCGTGTCAGCGCCGGCTCGTTGCGAAAACATGCC  1235
1,220 1,240 1,260 1,280

GGGCACATGGCG--- - - - -GGGCTTGTGGGAGTACGTAAGGAGGGAGGGAGGGAGGG---ACGGAGGGCACATGGC  1188

AAGTGCGCATTGCCTAGCGTGTTTGTACCTTTGGTGTGTTTGTACTAATGTAGT-TGCTCCTCTTTTGCGGTGTGA  1310
1,300 1,320 1,340 1,360

GGGGCTGGCGGGAGCAAGGAAT--GAGCCCCGGCTGTGCCCGGGTTTACACTGCGTGCACCTCCTTGTCGTGGAGG  1262

AATTTCACTCCGAAATCCCACGGAAAATGAAAGGTGTGTGCTGTCTGGTCGCCACCCACGCAAGGGGCCACCCGCT  1386
1,380 1,400 1,420 1,440

TGCATCATTGC--- - - - - - - - - - - - -ACTGGACACATTTGCGACCTTGCCAC--- - - - - - -ACGGGCACGCTCGTT  1314

CTTAGTCGCT-ACTAGACGTCTCGCGTTTACCACGGCCAATTACGCACCAAATTGTTAAGGCCCTAGCATCCCTAA  1461
1,460 1,480 1,500 1,520

GTGGTTTCCTCGTTAGAGGTCTT-- -TGTCCCGTGACCC--- -TGCCCTGCGCTGTGGTCCGCTTATCGATCATGA  1383

CACCCCAATTGGGATCCTGATTGCCCTGATACAGGTTGGCGGGAGCAAGATGGCCAAATGGTACAAATCCATCCGC  1537
1,540 1,560 1,580

ACTCCGGATTCAATTGCCAACTGTCC--- - - -AGGTTGGCGGCAGCAAGATGGCCAAGTGGTATCGCTCCATCCGC  1453

GTGCTGCCCGACTTGGAGACTTTGGGTGACTGGCTCGAGCGGCACAACATGCCGGTGACCAAAGGACCCGCCCGGC  1613
1,600 1,620 1,640 1,660

GTGCTGCCGGATTTGGAGCCGCTGGGCGACTGGCTCGAGCGGCACAACATGCCGGTGACCAAAGGACCGGCTCGGC  1529

GGAGCAGCAAGCGGGCGGCTGACAGCGGCGACGAGCTGGGGCTGGTGCAAGATCC---GGTGGCCTACAGCCCTGA  1686
1,680 1,700 1,720 1,740

GCAGCAGCAAGCGCCCGGCAGACAGCGGTGATGAGCAGGGGCCGGGGAAGGAACAAGAGGCAGCCGACAGCCCAGG  1605
1,760 1,780 1,800 1,820

1

VARL
domain

rlsO
rlsB

Alignment of Yamagishiella unicocca rlsO and rlsB	

LALRP
motif



GCAGCAGCAAGCGCCCGGCAGACAGCGGTGATGAGCAGGGGCCGGGGAAGGAACAAGAGGCAGCCGACAGCCCAGG

CG-TGGCGGACAGACTCGGTGGGGAGC--CTATGGCCTTAGCGACGGTGCCGG--- - - - - - - - - -TGGCACATGAG  1747
1,760 1,780 1,800 1,820

GGGCTGTGAAGAGTTGTCGTCACCAGTAGCAATAACCGCAGCTGCAGTGCCCGAAGAGCCTCGCCTAGCATTGAAT  1681

CCTCGGGATATACCGGAGCTGCTGGCCAACCGCGCGCCTCAGCAA--- - - - - - - - - - - - - - - - - - - - - - - - - - - - -   1792
1,840 1,860 1,880 1,900

CCAGGGGAGGTGCCCACGACGCTGGCTGAACGCTTGCTGCTGCATCAAGGCGGCGGAAGTGGCGGCGGTGGCAGCA  1757

- - - - - - - - - - - - - -GGCGGTGAAGACCGCGCGTTCATGCAGCGGCTCTTGAATACATTGCCGCAGGCGCAGCAGTT  1854
1,920 1,940 1,960

GCGGCGGTGGCGGCGGCGGCGGCGGTCGTGCATTCTTGCAAAGGCTTCTAAACACGCTGCCGCAGTCGCAGCAGTA  1833

CATGCTGGCTCAGCCTGAGCAAGTAACCTTCTCCGGTCCTGCTGACAGCATGTGGGGGGTTAGGGGCATGACAACC  1930
1,980 2,000 2,020 2,040

CATGTTACCCCAGCCCGAACAGGCCGATGGCGCCGGCCGGACTCCTGGCG--- - - - - - - - - - - - - - -ACACCTACG  1892

GCACCCCTCAGCGAGGCTCCGGACTTTGGAGCGGGTGTGGCATATCCTCGGGTCCGGAGCACACCTGAGCCAAAGG  2006
2,060 2,080 2,100 2,120

CTGTCCCCATGCGGGGCGCTGG--- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -   1914

CTGCTCGCGCCACTGGGATTGAAGCGGGTAGAGACGTGGGGCTCGAAGCGGGTAGAAGCGTGCCAACGCTTCGGTG  2082
2,140 2,160 2,180 2,200

- - - - - - - - - - - - - -GGGGTTGGCGCCGGCAGCACCCATCGGC--- - - - - - -GGAGAAGCGGACTTGCG--TCGGTG  1965

GCGCTCCCTGCAGACGGATCTGAGCCACAGCGGCAGCGATGCGGCGCCGCTGCAGCCGGCGCCCCTCACGCCACCG  2158
2,220 2,240 2,260 2,280

GCGCTCCCTGCAGACGGATCTGAGCCACAGCGGCAGCGATGCGGCGCCGCTGCAGCCGGCGCCCCTCACGCCACCG  2041

ATGCAGCTGACGCTGCAGTGGGCGGACCCTCAGCAGGATCCGCCAACACTAAGCCGCCACGACCGCGATCAGCGCC  2234
2,300 2,320 2,340

ATGCAGCTGACGCTGCAGTGGGCGGACCCTCAGCAGGATCCGCCAACGCTAAGCCGCCACGACCGCGATCAGCGCC  2117

CAGCTCCTCGTCAGCGAGAGATGCGGCAGCTTCGGTTTTCTTACGCAACCGGCGATGATGAGGGTGATGCCACGGA  2310
2,360 2,380 2,400 2,420

CAGCTCCTCGTCAGCGAGAGATGCGGCAGCTTCGGTTTTCTTACGCAACCGGCGATGATGAGGGTGATGCCGCGGA  2193

GGGGGAGATGGATGTGGACCCGGGTCCCCTACCTGACAGCAGACGTGGCGCTGCGTCGCATTCGCAGCAGCCTCTC  2386
2,440 2,460 2,480 2,500

GGGGGAGATGGATGTGGACCCGGGTCCCCTACCTGACAGCAGACGTGGCGCTGCGTCGCATTCGCAGCAGCCTCTC  2269

CAGGGTCCACGCATCAGGCGTCTCCAACAGCTTGGGGCTGAGGGCTCTCGTACGGCACCTGGATCAGGAGAGCAGC  2462
2,520 2,540 2,560 2,580

CAGGGTCCACGCATCAGGCGTCTCCAACAGCTTGGGGCTGAGGGCTCTCGTACGGCACCTGGATCAGGAGAGCAGC  2345

AGGGTCGGTACGACGAGGATCAGGCAGCCTCGGCTGCGCATCAGCGACAAGAGTGGCGCCAACAGCGCGACGTTGC  2538
2,600 2,620 2,640 2,660

AGGGTCGGTACGACGAGGATCAGGCAGCCTCGGCTGCGCATCAGCGACAAGAGTGGCGCCAACAGCGCGACGTTGC  2421

TCCGTCCCCCGGCTCGGTCCCCCTGCAGGGCTTCGCTGCTGCCGGTGGGCATGTGTCCCCGCGTGATGCGCCTATC  2614
2,680 2,700 2,720

TCCGTCCCCCGGCTCGGTCCCCCTGCAGGGCTTCGCTGCTGCCGGTGGGCATGTGTCCCCGCGTGATGCGCCTATC  2497

CGTATGCAGCCTGAATTTTACACTGTCCAGGCACACTCGGGGCTGCAGTACTATCGAGCTGGCCCTGGGGCGGGTG  2690
2,740 2,760 2,780 2,800

CGTATGCAGCCTGAATTTTACACTGTCCAGGCACACTCGGGGCTGCAGTACTATCGAGCTGGCCCTGGGGCGGGTG  2573

GCGCTATGGGGGAAGCGAGAGCTCCTACGACAGCGCCTGACACTGCTTTCGAGCCCGGCGCTCGTCGTCAGCTGCG  2766
2,820 2,840 2,860 2,880

GCGCTATGGGGGAAGCGAGAGCTCCTACGACAGCGCCTGACACTGCTTTCGAGCCCGGCGCTCGTCGTCAGCTGCG  2649

ACAACGGCCACTGCCGGGCGTTGCTGACGAAGAGGCGTGGCGAGAAGCATACCAGCAGCTGCAGCAACGTGACCTG  2842
2,900 2,920 2,940 2,960

ACAACGGCCACTGCCGGGCGTTGCTGACGAAGAGGCGTGGCGAGAAGCATACCAGCAGCTGCAGCAACGTGACCAG  2725

GCAACACTTGTGCCATTATCGCTGTCGTTGCAGCTGCAGCAGCAACAACAGCAGCAACAGCAGCAACAGCAGCAAC  2918
2,980 3,000 3,020 3,040

GCAACACATGTGCCATTATCGCTATCATTGCAGCTGCAACAGGAACAGCAGGGTCAGCAGCAGCAGCAACAGCAGC  2801

AGCAGCAACAGCAGCAACAGCAGCAACAGCAGCAA--- - - - - - - - - -CAGCAGCGCCAGCAGCCGGATCTCCAGCA  2982
3,060 3,080 3,100

AGCAGCAGCAGCAGCAGCAGCAGCAGCAGCAGCTAGCAGGTATCCTGCAGCAGTCGCAGCAGCAGGAGTTTTCGCA  2877

AAGCGAGGATTTTGACGAGCATGCTGTACGGCAGCAACGAGCGGTGCGCCGCCGCCGCCAACAGCAGCA--- - - - -   3051
3,120 3,140 3,160 3,180

GCGCGAGGATCTCGAGGGCTACGCTGTGCGGCAGC---GAGCGATCCACCGCCACCGTCAGCAGCAGCAACACCAC  2950

- - - - - - - - - - -CAGCTTGGCGGAGGAAAC--- - - - - - - - - -TCAGCCGGGAGAACTCTCCCCAGGGCCTAGGGACG  3104
3,200 3,220 3,240 3,260

CGTCACCAGCGCAGCTTGGCGGCGGAAACCGGCGAAGAGGCTTGGGAAGGACTGCCGGCGTTCGGGCCAAGCCCCG  3026

GGCTGCAGCTGCTACGGCCA---GCCGGGCCGGCGCTTTACAGGTATACAGTTATGCCCAGCCAAGAAGGCGCAAT  3177
3,280 3,300 3,320 3,340

GGCAGCAGTACAACCGGACACCTGCCGAATCCTCACTTGACCAGCCCAGGCTTATGACCAGTCAACCCGTGCCTCG  3102

GGACGGGCCACAGTCCACGTTGGAAAATGAAGAGGCACTGTCTCCTGGCCGGTCGCGAGGCTCAGCAGGCTAG---   3250
3,360 3,380 3,400 3,420

GCGAGGGCCACTGCCCCCGTTACAAGGCCCAAGACGGCCAACGCCGGACTGGCCAGGTGACCTTACCGAAGAGCCC  3178

- - - - - - - - -   3250
TTCGAGTGA  3187
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