Suplementary infromation:

S. cerevisiae and S. kluyveri proteins were aligned using Clustal W

(http://www.ebi.ac.uk/clustalw/) using the default parameters. * indicates amino acid residues

that are identical between the S.kluyveri protein and at least one of the S. cerevisiae proteins.
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MAKTLKDLOQGWEIITTDEQGNIIDGGQKRLRRR-—=———— GAKTEHYLKRSSDGIKLGRG
*k kk kk Kkkkkk Kk Kkk Kkk * % *k Kk k% * *
MAETLIDLNGWEIIKTDDKGNLIDESQMFRRSRRRAREEAGGREHVYLQREKDGLRIGCG
*k kk Kkk Kk Kk kkk K * k Kk Kk *k  kkk Kk *
MAKTLKDLDGWQVIITDDQGRVIDDNNRRRSRK ——————— RGGENVFLKRISDGLSFGKG

DSVVMHNEAAGTYSVYMIQELRLNTLNNVVELWALTYLRWFEVNPLAHYRQFNPDANILN
*kkkk*x * Kk kkk Kk kkkkkkk Kkkkkk kkkkkkkk*x

DSVVMHESISKTFSIYMIHEIRLNTLNHIVELWAFSYLRWFEVNPSEYYSQYEPQVLRGD
* kkkkkkkkkk  kk kK kkkkkkk*

ESVIFNDNVTETYSVYLIHEIRLNTLNNVVEIWVFSYLRWFELKPKLYYEQFRPDLIKED

RPLNYYNKLFSETANKNELYLTAELAELQLFNFIRVANVMDGSKWEVLKGNVDPER DFT
*k Kk kkk K%k *

QPTEFYAEKFSNDTNKHEIYLTPELSEIYLKNFLDKATILDDQEFSNSSLTSGTEKNVFL
*kk KkKK**K

HPLEFYKDKFFNEVNKSELYLTAELSEIWLKDFIAVGQILPESQWNDSSIDKIEDR DFL

VRYICEPTGEKFVDINIEDVKAYIKKVEPREAQEYLKDLTLPS——KKKEIKRGPQK————
*k ok

VTRACEPQGANFASIDIHSFSSMVSNSTPKVSETYLKRITADSVVQCRKSRSGPRKSPSA
*  kkkk *  kx*k * *k Kk kkkk *

VRYACEPTAEKFVPIDIFQIIRRVKEMEPKQSDEYLKRVSVPVSGQKTNRQVMHKMGVER
--------------------- KDKATQTAQISDAETR-———————————————————ATD
RVKESTDSPSPCKMKKESETLKDCMGE IANSLSSKTRNSRSRAMRQSVVSMPSGEESMAN
* *
SSKRLAKKPSMKKIKIEPSADDDVNNGNIPSQRGTSTTHG-——————————————— SISP
ITDNE—————————m e~ DGNEDES———————— SDYESPSDIDVSEDMD
* * % * % %

VKDEKGKNSPKSRNPSTGSGTDGNMEALADGKKEEATLSEHTPRSKSEEKSDRTKSSDRD
* * Kk * ** **k  **k
QEESVSPNISSASPSALTSPTDSSKILQKRSISKELIVSEEIPINSSEQESDYEPNNETS

——————— sG------———-—-—--—-———————--EISADELEEEEDEEEDEDEEEKEARHTNSP
* * * k Kk kkk %
EEQKLVASGPGKNEYLDKNVGDSVESTSRKDIEDRESDNDDDDEDDDDEEDGEDDDDDDD
* ok *x * *% *
VLSSKPGSKPEKTSTELVDGRENFVYANNPEVSDDGGLEEETDEVSSESSDEAIIPVN--

RKRGRKIKLGKDDIDASVQPPPKKRGRKPKDPSKPROMLLISSCRANN—-—-——— TP————-
*k ok * % * * %
DDEVDDDDEVDDDEDEDLYLTSRKRTRQKGSRGRPKKSSRLSPSVPSTPKKQQTPRMGTP
* * ok *
KRRGAHGSELSSKIRKIHIQETQEFSKNYTTETDNEMNGNGKPGIPRGNTKIHSMNENPT

————VIRKFTKKNVARAKKKYTPFSKRFKSIAAIPDLTSLPEFYGNSSELMASRFENKLK
kkkk kkkk kkkkkkkkk *kkkkk * * *kk ok

AIGSMIKKYTKKNVSRAKKAYTPFSKRFKRPEDIPDLTKLAEFNQGQMDLDIAAIENKLR
* *  k* ok * % * * **k Kk ok *
PEKGNAKMIDFATLSKLKKKYQIILDRFAPDNQVTDSSQLNKLTDEQSSLDVAGLEDKFR

TTQKHQIVETIFSKVKKQLNSSYVKEEILKSANFQDYLPARENEFASIYLSAYSAIESDS
kkkkkkkxk **x * kk kkkkkkkkkkkkkkk*

SPKKAETVETIFSKVKRQLYTSHGKDEIVKSTNFDDYLPARENEFASIYLSLYSAVEAGT
*kk * * ok * * * %
KACSSSGRETILSNFNADIN---LEESTRESLOKRELLKSQVEDFTRIFLPIYDSLMSSQ

ATTIYVAGTPGVGKTLTVREVVKELLSSSAQREIPDFLYVEINGLKMVKPTDCYETLWNK
kk kkkkkkkhkkhkkkkhkkkkhkkkkk **k * * * * * kkkkkkkkkkkk **k *kkk*

GTTVYVAGTPGVGKTLTVREVVKELLOQSAEQKELPKFQYIEINGLKMVKPTDSYEVLWNK
* * * Kk kx % kkkk *k kk Kk ok **
NKLFYITNADDSTKFQLVNDVMDELITSSARKELPIFDYIHIDALELAGMDALYEKIWFA

VSGERLTWAASMESLEFYFKRVPKNKKKTIVVLLDELDAMVTKSQDIMYNFFNWTTYENA
*kkk* * kkkkkkkkx  kkk k% kkkkkkhkk hkhkkkx *hkkkkkkkkxk *%

ISGERLTSGAAMESLEFYFNKVPKTKKRPVVVLLDELDALVTKSQDVMYNFFNWTTYSNA
**k Kk % * Kk *kk Kk * * * ok *
ISKENLCGDISLEALNFYITNVPKAKKRKTLILIQONPENLLS--EKILQYFEKWISSKNS
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KLIVIAVANTMDLPERQLGNKITSRIGFTRIMFTGYTHEELKNIIDLRLKGLNDSFFYVD
kkkkhkkhkkhkkhkkhkhxkxk*x kkkkkkkkhkkkkkkkkkkx *k kkkkkkkkkkkk*

KLIVIAVANTMDLPERQLGNKVSSRIGFTRIMFTGYTHEELKSIINFRLKGLNDSFFYVD
**k Kk ok * * *k K *% *  kkk *x *
KLSIICVGGHNVTIREQINIMPSLKAHFTEIKLNKVDKNELOQOMIITRLKSLLKPFHVKV

TKTGNAILIDAAGNDTTVKQTLPEDVRKVRLRMSADAIEIASRKVASVSGDARRALKVCK
kkkk Kk kk kkkkkk kkkkkkkkkkkk K%

IASGSAHIAVDG————ETPNFDIEGTKKVRLKISDDAVEIASRKIASVSGDARRALKACK
* * % * ok * %
NDKKEMTIYNNIRE--GONQKIPDNVIVINHKINNKITQLIAKNVANVSGSTEKAFKICE

RAAEIAEKHYMAKHGYGYDGKTVIEDENEEQIYDDEDKDLIESNKAKDDNDDDDDNDGVQ
kk kkkk  kk khkkkkkkk

RAVEIAENDYMRKHGYGYDGE—————————— oo KITDPNKVDNDGDEFQ
* k%% * *%x * *
AAVEISKKDFVRKGGLQ=-—————— == —— oo KGKLVVSQ

TVHITHVMKALNETLNSHVITFMTRLSFTAKLFIYALLNLMKKNGSQEQELGDIVDEIKL
*k Kk Kk kkkkkkk K% * kkkkkk kkk k% * * kk kkk kkkkkkkk *

TVEISHIMKALNETVNSPTTVFITRLSFTGKLFLYAMLSLIKRNGIQEQPLGDIVDEIRL
* * * ** ok *
EMVPRYFSEAINGFKDETISKKIIGMSLLMRTFLYTLAQETEGTNRHTLALETVLIKMVK

LIEVNGSNKFVMEIAKTLFQQGSDNI SEQLRIISWDFVLNQLLDAGILFKQTMKNDRIC
*k*

LIDVNGKNKFIVEMNRVLFNQNTPLN EEQLRVVSWEYIINQLVEAGILIKQNLKNERVS
* * * * * * % * Kk

MLRDNPGYKASKEIKKVICGAWEPAITIEKLKQFSWISVVNDLVGEKLVVVVLEEPSASI
CVKLNISVEEAKRAMNEDETLRNL--- 914

kkkkK* K * % **k Kk ok
AIKLNISFEDVLRAVEQDEVLKTL--- 1016

* * * *%
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%SKV%KPSNGKGEEKSSKAATPETKNFFHAKKKDPVNQDKANNASQITPTVPHSHPSDMV
MQREMT—--——-— SR--PRNLSTDMQ-—--- QQQQQQQQQQQQQQQQQTNPIPVTQPTDSY

k% *k*% *
------------------------------------------- MVTQTNPVPVTYPTDAY

IPDHLA ELIPELYSFQQLVDSEKRLDHFIHLRNLHMKRMVAQWERSKLSQEFLYPHLNF
kkkkK* K

IPPFLP QLIPELNSYEKLCEAERKIDVYLSRKKIDLHQSVSQWNNSKT —————— TSVEI
*k  ** * *k ok * k% % * *
IPTYLPDDKVSNLADLKKLIEMDSRLDLYLTRRRLDTSINLPTNTKTKD-==—————— HP

PNVKFLRIFISNVSENQPWQMDTNNEADLMALENATWTMRIEGRLLDNVQANDPAREKFS
*k kkkkkk kk ok Kkkkk kk*

ASKRYLRVFVSNIAENQPWQVNDSNSSDLES————SWTLRIEGRLIDNQDAQDPARPKFS
* k% Kk Kk Kk % *kkkkkKk * *%
PNKEMLRIYVYNTTESSPRSDSGTPADSGKT----TWTLRIEGKLLHESAN---GKHPFS

SFIESIVVDFKNKENDNVPSTKFNAAPEENATEGPSDKKLNLNLPLOQFSLPNGDNSTTTN
* % * kkkk * * * % *

SFLSGIAVDFKKADT-—=—====——————— NGQOGLAE-———-—- LPVPVPAP-————————
*k Kk Kkkkk * %

EFLEGVAVDFKRLKP-==—=————————— LGMGKKRKRDSSLSLPLNLQQPEYNDQDSTM

TDQNNATMGEETAKKDMSSTTPKLESVKWQYDPNNPVDFDGLDIKRVGSENVECTISILR
*kkkk k%

———————————————— IPVPQLEPKVVEWHSDPNTPVEFDGLDVKRTGTENVPCTITIQP
kkkk*k Kk Kk * * kkk*k

GDNDN———GEDEDSAEAESREEIVDALEWNYDENNVVEFDGIDIKRQGKDNLRCSITIQL

KSSPEEPFMSYSPQLTAIIGLKSGTSHDAIFSIYKYIHLNELLTNDESAFENLM ————— G
*k k%

KGFTG SLLQFSPQLSTIIGISKGTLHDAVYSLYKYILLNDLLVNDS —————————————
kkkkk Kkhkkkk Kk *k K

RGVDG GKVQYSPNLATLIGMQTGSVNDAVYSIYKYILINNLFVTEQTEAQDGSNDAEDS

NRNNHNSNTSTSKMLDAASSQVSIVKLDTQLITLLPSSLKESSPDTMKLTDLLSLINSTH
*kk * * k *x  *x % * ok KKk * ok
TNDATPANTSSS----STNGEKTIIKIDYMLAALFSE-——-— SRDKMKLAEIPHVVN-AH
* * * * *%
SNENNNKNGAGDDDGVEGSTPKDKPELGEVKLDSLLOKVLDTNAAHLPLMNVVQTVN-KL

LLPLQPIEIDYTVRVDKASTYGELVLDIEVPDVNALKFNNTQRESQIGAAELNENARELE
* kkkkkkkkkkkkkkk Kk *kk

ISPIPPVKIEYTVRVDKASTYGELVFDLEVP——SAVMPQPLNPVAQQGMNLLTEFNQIST
*k k%

VSPLPPIILDYTIDLSKDTTYGATTLDVDVS ————————————— HILHQPQPQPNLQKEE

QIKPKIALQDKEITSVLSNLHESNKRYRFFKKISEDPVKALNECIASTSNALKVLSGDEG
kkk ok Kk Kk k Kkkkkkkk Kkk*k

DSEPQFQALSKKLNILQLQLNASANKYQFFSKLADDPVPVLQEYIQSSSNALKVLGGDEG
* * kkkk kk kkkkk  *x * * ok k% *k k%
ETDAEDTAKLREITKLALQLNSSAQKYQFFHELSLHPRETLTHYLWSSKQNELVLQGDQY

YNEDMVRRANFYKEN——EAMLRENIEVILSNGRM 566
*kk KKK *kkKk Kk
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%k Kk Kk *x k% * Kk k Kk Kk *%
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MP———KETPSKAAADALSDLEIKDSKSNLNKELETLREENRVKSDMLKEKLSKDAENHKA
kkkkkkkkk kkkkkkx *xkkk **x * *k%

MANPVKETPSKAAANALSDLELKDSKANLIKQLETVKEAAAADAEETEARLSRAAIEHRN
*
------------------------------------------------------ MEAHNQ

YLKSHQVHRHKLKEMEKEEPLLNEDKERTVLFPIKYHEIWQAYKRAEASFWTAEEIDLSK
kkkk kkkk Kkkk Kk Kkkkkk Kk Kk Kk kkkkkkkkkkkkkkkkkkkkkkkkkkkkkk*

FLKSHAVHRHQLKEVEREEPLLVENKRRFVLFPIKYHEIWQAYKRAEASFWTAEEIDLSK
kk kkkk Kkkkkkkkkk kkk  kkkkkkkkkk *

FLKTFQKERHDMKEAEKDEILLMENSRRFVMFPIKYHEIWAAYKKVEASFWTAEEIELAK

DIHDWNNRMNENERFFISRVLAFFAASDGIVNENLVENFSTEVQIPEAKSFYGFQIMIEN
hkkkkkhkkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhk*x *hkkhkkxhkk *kxkxkxk *%

DIHDWNNRMNENERFFISRVLAFFAASDGIVNENLVENFSAEVQIPEAKCFYGFQIMMEN
kkkk kKK KKK

DTEDFQ KLTDDQKTYIGNLLALSISSDNLVNKYLIENFSAQLQNPEGKSFYGFQIMMEN

IHSETYSLLIDTYIKDPKESEFLFNATHTIPEIGEKAEWALRWIQDADALFGERLVAFAS
kkkkkkkkhkkhkhkhkhkhkhkhkkkkk *kk * *kkkkk *kk*k* *k*k *kkkkk*

IHSETYSLLIDTYIKDPKESEFLFNAIETIPQIKEKAEWAIRWIQDEEALFAERLVAFAA
* kk Kk * kKK * kkkkkkkKkKk

IYSEVYSMMVDAFFKDPK NIPLFKEIANLPEVKHKAAFIERWISNDDSLYAERLVAFAA

IEGVFFSGSFASIFWLKKRGMMPGLTFSNELICRDEGLHTDFACLLFAHLKNKPDPAIVE
hkkkhkkhkhkhk hhkhkhkkx % *hkhkhkhkhkhkhkhkhkhkhxhkhkhxhkhxh*x **%

IEGVFFSGSFAAIFWLKKKGLMPGLTFSNELICRDEGLHTDFACLLFAHLKNKPDPKIVE
**x * * %% *kkx kkkk *  kkk kkkkkkk kk *k* *

KEGIFQAGNYASMFWLTDKKIMPGLAMANRNICRDRGAYTDFSCLLFAHLRTKPNPKIIE

KIVTEAVEIEQRYFLDALPVALLGMNADLMNQYVEFVADRLLVAFGNKKYYKVENPFDFM
kk Kk kkk kkkkk kkkkkkkkkkkkkkkkkkkkkkk *k kkk * kkkkk*

RIITEAVSIEKRYFDDALPVSLLGMNADLMNQYVEFVADRLLVALGNQKYYNVTNPFDFM
kkkkkkx *kk*x * * kkkkk k% *k kkkk  Kkkk k%

KIITEAVEIEKEYYSNSLPVEKFGMDLKSIHTYIEFVADGLLQGFGNEKYYNAVNPFEFM

ENISLAGKTNFFEKRVSDYQKAGVMSKS——TKQEAGAFTFNEDF 399
kkkkhkkhkkhkhkhxhkhkhkkhxk* kkkkkkk *k*

ENISLAGKTNFFEKRVSDYQKAGVIAKSNKTESEAGAFTFDEDF 404
kkkk khkkk kkkkkkk

EDVATAGKTTFFEKKVSDYQKASDMSKS ATPSKE——INFDDDF 345
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Hbsl - MAYSDYSDGADDM—-—-——-— PDFHDEGEFDDYLNDDEYDLMNEVFP

*k ok * Kk kk kkkkkkkk K*k Kkkk Kk

sk ——————————————— MAKYYDEDDMDYHSDVPEFQDESEFDDYLNDEEYGLMNDMFP
* * ok

Ski7 MSLLEQLARKRIEKSKGLLSADQSHSTSKSASLLERLHKNRETKDNNAETKRKDLKTLLA

Hbs1 TLKAQLQDYQGWD———NLSLKLALFDNNFDLESTLAELKKTLKKKKTPKK ——————————
*kk Kk KKk
Sk RAKKEMADYQGWN———NLAVKLAIFDQNFDFNQAMIELKRIYRKKQFAQPKQEAAKK———
* * * k% * *

Ski7 KDKVKRSDFTPNQHSVSLSLKLSALKKSNSDLEKQGKSVTLDSKENELPTKRKSPDDKLN

Hbsl -- -\t oo -n—-—-—_- —_ — - -
sk —————
Ski7 LEESWKAIKEMNHYCFLKNDPCINQTDDFAFTNFIIKDKKNSLSTSIPLSSQONSSFLSLK

Hbsl ----- PIAAANGSANVTQKLANISISQQRPNDRLPDWLDEEESEGERNGEEANDE—KTVQ

sk  —————————————— QAISNFNKPSPDDVVLTAQKKAFTDVEKVANEVSKLSVN
*k kkk KKKk *K

Ski7 KHNNELLGIFVPCNLPKTTRKVAIENFNRPSPDDIIQSAQLNAFNEKLENLNIKSVPKAE

Hbsl --——————————————— RYYKTTVPTKPKKPHDISAFVKSALPHLSFVVL
*k kkkk

Sk GGSDQDIDIESEESDDDRKPKAEPVTKTYKKITTPTKPRNPVDIQSYVSSRKPHLNFVVL
* * * *k ok * *

SKki7 = KKEPINLQTPPTESIDIHSFIATHPLNLTCLFL
Hbs1 GHVDAGKSTLMGRLLYDLNIVNQSQLRKLQRESETMGK SSFKFAWIMDQTNEERERGVT

kkkkkkkkkkhkkkkx*k *kkk Kkhkk Kx*k

Sk GHVDAGKSTLMGRLLYDVGAVNYKLIRKLKKESEQAGK GSFHLAWVMDQTSEERDRGVT

kkkkk Kk Kkk*k
Ski7 GDTNAGKSTLLGHLLYDLNEISMSSMRELQKKSSNLDPSSSNSFKVILDNTKTERENGFS

Hbs1 VSICTSHFSTHRAN————FTIVDAPGHRDFVPNAIMG———ISQADMAILCVDCSTNAFES

* kkk*k kkk kkkkkkkkkkkkk * kkkkk Kk * *k kK

Sk VDICTSDFETDRAT————FTIIDAPGHRDFVPNAITG———ISQADAAVLTIDCCVDAFES
* Kk

Ski7 MFKKVIQVENDLLPPSSTLTLIDTPGSIKYFNKETLNSILTFDPEVYVLVIDCNYDSWEK

Hbsl GFDLDG--QTKEHMLLASSLG-—-———— IHNLITAMNKMDNVDWSQORFEEIKSKLLPYLV
*k Kkkk  kkkkk kkk Kk* *kkKk kK * **k  k*k %

Sk GFSLDG--QTKEHTLLARSLG-——=——~— ARHIVVAMNKMDHEGWYPTRFFDIKWELESFFK

* kKK * * * ** ok * * * ok *

Ski7 --SLDGPNNQIYEILKVISYLNKNSACKKHLIILLNKADLISWDKHRLEMIQSELNYVLK

Hbsl D- IGFFEDNINWVPISGFSGEGVYKIEYT ———————————— DEVROWYNGPNLMSTLENA
* Kk *k kkkKkk*k *kk kK * %

Sk D- IGIKKEQVSWVTCSGLSGEGVYNIKRP ————————————— LGIDWYNDPSLVDCLEDV
*kkk * **k *

Ski7 ENFQWTDAEFQFIPCSGLLGSNLNKTENITKSKYKSEFDSINYVPEWYEGPTFFSQLYLL

Hbs1 AAFKISKENEGINKDDPFLFSVLEIIPSK KTSNDLALVSGKLE——SGSIQPGESLTIYP
* kKK kkkkhkkk  Kkk*k

Sk AAKKLNKDESSEAIEANFLFSILDVSPTS KNNEV——IVSGKVE——AGSIQPGETITIYP
* ok ** *k k% * kk Kk *kk *
Ski7 VVEHNMNKIE-TTLEEPFVGTILQSSVLQPIAEIN--YVSLKVLINSGYIQSGQTIEIHT

Hbs1 SEQSCIVDKIQVGSQQGQ————STNHEETDVAIKGDFVTLKLRKAYPEDIQNGDLAASVD
*kkKk Kk kkkk kkkk K*kk Kkkkk kk**k
Sk SEQSVLVDSILSGN —————————— DRASVKIGVAGDFVMLKLREAYYEDIQSGDLATTVG
* * * * %

Ski7 QYEDFHYYGIVSRMKNSKQILETNTKNNISVGLNPDILEVLVKIHNTEDFTKKQFHIRKG

Hbs1 YSSIHSAQCFVLELTTFDMNRPLLPGTPFILFIGVKEQPARIKRLISFIDKGN——TASKK
kkkkkkk Kk * kkkkkkKk *

Sk N- DIPTAQEFTAQLLTFKLDRPLLPGTSFMLFRGGCEQPARIKKLVSIVCKKDPKKILKK
* * % * *
Ski7 D-IITHSRKTNTLSPNLPNTLKLLALRLIKLSIQTHALSDPVDLGSELLLYHNLTHNAVK

Hbs1 KIRHLGSKQRAFVEIELIEVKRWIPLLTAHENDRLGRVVLRKDGRTIAAGKISEITQ————
kkkkkkKk Kk *kkk Kk*

Sk KVKHLGSDQAAIVEIELIEKKRRIPILTIEKSKHLGRIVLRKEGRTVAAGVVESLDF————
*k k%

Ski7 LVKILGTNDISINPNQSLIVEVEIIEPDFALNVIDSKYITNNIVLTSIDHKVIAVGRIACQ



