Figure S1: Multiple sequence alignment of yeast Trf proteins generated with Clustal VW and Boxshade.
Species are Scer: Saccharomyces cerevisiae, Spar: S. paradoxus, Smik: S. mikatae, Sbay: S. bayanus, Skud: S.
kudriavzevii, Scas: S. castellii, Sklu: S. kluyveri, Kpol: Kluyveromyces polysporus, Klac: K. lactis, Kthe: K.
thermotolerans, Kwal: K. waltii, Cgla: Candida glabrata, Cgui: C. guilliermondii, Ctro: C. tropicalis, Calb: C.
albicans, Cpar: C. parapsilosis, Clus: C. lusitaniae, Agos: Ashbya gossypii, Zrou: Zygosaccharomyces rouxii,
Dhan: Debaryomyces hansenii, Lelo: Lodderomyces elongisporus, Ylip: Yarrowia lipolytica, Soct:
Schizosaccharomyces octosporus, Spom: Sch. pombe, Sjap: Sch. japonicus

Trf5Scer l - MTRLKAKYSPTKGKRKE-—-=-—-—-—-—-—- DKHTKRMR
Trf5Spar l - MTRPKAQYSPSKGKRKE-—-=-—-—-—-—-—— NKHTKRMR
Trf5Smik l - MTRPKAQYSPSKGKSKE-—-—-—-—-—-—-—-— NKRIKRMR
Trf5Sbay l - MTRSKAQFSPSKGGKKE-—-=-—-—-—-—-—— YKNPKRMR
Trf5Skud l - MKKAKVLFSPSKGGKKE-—-—-—-—-—-—-—-— NKNPNRMR
Trf5Cgla l - MRGDRSKRKVAKYQKKE-—-=-—-—-—-—-—— SARVKRLR
Trf5Kpol 1 ——— MSKKRKLK-—==——==————— IVKPKKLR
Trf5Scas 1l ——— MGAPVFLTHFIFMTRNKPKRTHSSPTKKVSKKTHRKIR
Trfd4Scer 1l ——— e MGAKSVTASSS-KKIKNRHNGKVKKSKKIKKVRKPQ
Trf4Spar 1l ——— e MGAKSIAASST-KKIKKQHNGKVKKSKKIKKVRKSK
Trf4Smik 1l ——— e MGSKSIAASSL-KKSKKQHSGKVKKSKKIKKSRKSK
Trf4Sbay 1l ——— e MGVKSITTSSS-KKSKKQHNGKVKKNKKVKKVRKSK
Trf4Skud 1l ——— e MGAKSIVASSSSKKSKKQHNGKMKKNKKIKKVRKSK
Trf4Kpol l ——— ===
Trf4Scas l — == MATKSTTSSIKQKPEKIKSKKIEISKGKGMKNS
Trf4Cgla l — == e MSAAVDDVK-—-=—==—=—=———————————————
TrfKlac 1l ——— MSKRPSSGKGVK-PNRNRNKP--—-—-=—-—-—— VKQVKKMR
TrfAgos 1 ——-——- MMTASVAGNRSGRSGNIARERSNRSRGAQKSDKERNLSKGSSRPKSNSSRVKKMR
TrfZrou 1 ——m MR
TrfKthe 1l ——— MGAKEASKNERAGPKSSSKSK-—---PLKNNQRRTKRLR
TrfKwal 1l — == MGVKEGKKTERFGRKSSAKSK-—---PLKENQQKARRLR
TrfSklu 1l ——— MGRKKSQSPSLPQGSNSKNSKKLAYPLSAKKKKVKKLR
TrfDhan 1l — == MMVSKRK--RESPPVKLKSKKQRKKTSKSGGIIPIENKY
TrfCgui 1l ——— MGNKRK--KEN-—--—--— GKNSKPSTTKPG-FVESKNNY
TrfClus 1 - MRKSTIMGQKRS--NDS---—-- QPAVTRKKARKTK--KKPQONTF
TrfCtro 1l ——— MSGNKR--KGGSINSTKPKKKKVKSPSVDVQLS—--TNN
TrfCalb 1l ——— MGTKRK--RENLVGKPRSKRQKKDSLLLKVDNASFLEN
TrfCpar 1l ——— MGNKRQ--RERSDRKGDQKRQKKLNNVVAATTSPKHEN
TrflLelo 1l ——— MGSKRKHTKDGSMRDSSKKKRLSTAHGPPVEKRQRTSS
TrfYlip 1 MFSEVLSPMAKRTTKLPPATVATKADLRNRPIAQPVSRRRGQQATPNNANNNSNNNSAED
TrfSoct 1l - MAKKSTEFSKANKANKIKKKSKFDEREPLPRRIFKKDDRNR
Cidl4Spom 1l - MGKKSVSFNRNNY----KKRKNERTEPLPRRIFKNDKPSK

TrfSjap 1 —————— MSKKKSKDSNSKKNR-PNSSKGESKGSLARRIFKRGSKSK
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KSSFTRTQKMLEVENDNRSHFNKYESLAIDVEDDDTFGNLVLMEND-—————————————
KSSFTRTQKMLEVENDNRSHFNKYESLAIDVDDDGTFGNFVLMEND-—————————————
KSSFTRTQKMFEVENDNRSHFNKYESLAIDVDDDGTLGNFVLMKND-—————————————
KSSFTKTQKMFEVEFNENRSHFNKYESLAMDVDDDGTFGNFVLMENS ——————————————
KTSFTRTQKMFEVENDNRSHFNKYESLAIDIDDDGTFGNFVLMENN-—————————————
RSSFNALQRNIEVFNDNKEFLNKYENLELDLSDPENRTHLLSEYNDDLTQ-—-—-—-———-——
KSSINKIRKNFNLENEIDDIDNYDKLIDMEKSN-NNRFLVLQD-————-—-—-——————————
KSSISRIEKQFKNFDNDIDQYNKYENLALDVSDTEELLQQDRKGHHFSFIEEDVREEVPG
KSISLNDENEVEILPSRNEQETNKLPKDHVTADGILVLEHKSDDDEGFDVYDG-——-——-——
KPKSLSDENGVEIVSSRNDQETNTSLKDHVTADGILVLEHKSDDDEGFDVYDG-——-————
KSKSLSDENGAEVTSSRSEQDNNKSPDDHVTEDGILVLEHKSDDDEGFDDYDG———-——-——
KPRSTSDDNEAESSVKDNEEESKKASGDHVTADGILVLENKSDDDEGFDDYDG-——————
KDTSTSDENEAGNLPKLNDQEINKNPDDHVTSDGILVLEKKSDDDEGFDDYDG———————
—-MSTTEKN-—-—-—-———=—————————————— KDIVIINDNVSEENDDYDDYDG----——-~-

KSSLSRAQKNFSVFQQ-QSHENKYESLQSIRDDGEDAGDEVVFLHDEGKD-———— LNSDD
KSSLSKVQKNFAVENDSAEHENKYETLAVAEADEK----EVILLDEE---—-—-—=—=—=—-—-—-—-—
KSSLSKAQRNFQVEFNR-NDHVNQYENLPESAVEDK-—--—-—-—————————-——————————
KSSLSKAQRNFAVENKDGAHINKYENLELDNIESEG-DDGSER-———-=-=-=-———————-—-——
KSSLSKAQRSFAVENKDNSHLNKYENLKMEVIESEG-DNANES-——-—---—-—-——————-—-——
KSSLSKAQKNFAVENKMDEHINKYENLPVDISDEEHNDNHSDKDGNPSFTHDGMILIDEY

EALPSSDNESDSS—-—-—--- LKFDFKSNSREP---EMVEVESDDEEEGVVIVSDDDKPE-—--
DVLSS---DSDSS----- ATFDH--NRKDE---NLVLVDSSDDD--IVVESDSENDEN--
ETLPP---EPQDD----- IVLVESGDESHS---DVVVFSDREEE---TQETETKEAK---
NEVALQDHVDEDS--DIEVIYEYKKPQQE-——-- LVLLDSEEDE------ DEDAENEV--
KFETLONHLDEES--DSELIYDYDRKKSEELTDDLVLIDSEEES-----— NDSSD——----
NFIKLP-HSDDDS--DSDYIFDYSRKSQSP-EKELILVDSDAEK---—--- NSGDS——----
NTYESLYEIDGESSSDSEHIFNYDKDTSPEDKNVINLIDSDEDD---—--- KEEKGEEE--
KSNNTNDTKDSKDGKEKASKKKRKKNKKKSQSGPISPQDRRNSGNGYNVLVDENDDKSGD
-RFKKNDGKRKSKYPDELEVNNNFSLLE-QEQ—-—---— GENRKESDG-TQYSQQKNDIDNP
FKSKRKEKDKNSDAYDEMLLNNNFTLLD-QEEPMVEIGSKKSRNDNDSEGIRDKGGVEIS

-RKSSESKKHKRTVYDDLSGENNFSVLDNQDPDVIEKSETEPESSNVSSSTETAVSSDVS

SK-PSLNQSGRVDPLETLEKLDLPEEAIKKGAPSILVGLKKLDDKSE--—-—=—====-=-—-——-—
NKNDPYIQFGKADPLEPLEKPDLPEEAIKRGEPTILLGIPKREGR---—-—-—-=—-—-—--—-——-—
FAEPRAQTHGKVDPLDVLDKPDLPDEAIKRGEPSILLGVPKVKKR-————=-—-—-=——————
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96 ——————-—- KRNNSTLEDNQDFTAFSDSSEDETEQIKEDDDERSSFLLTDEHEVSKLTS - -
96 ——————-—- KRGHSTLEDNHDFTAFSDSSEEEKEQTIKEDEDERSSFLLADQYKTSTFSS-—
96 ——————-—- KGDHSTLEDNHDF TAFSDTSEDEKEQKRGEDEEKCDFLSLNQYETISTFGS -~
96 ——————-—- KNGNSTLEDNHDFTAFSESSGDEE-EEERVTEEKSVLLVHDQYETISTVTS -~
96 ——————-—- EKRNSTLEDNQDFIPFFDSSEDEQGEEEGNSEGVSGFLMPDQYET TKNNT - -
110 —-—------ ISGGKLEDNDDFIAFSSSSEDENSGA-ENNESEDYLSSGNTSSD-—-—-——
84 ———-—-——- NLEDSLKDNNDFTAVSSTSEED-—-—- YDDISEDEDTDGNESS—-—-—-—-
125 ——-——-—- LLQLNKLANNDDFTPFSASSEDEDEDDEGPLNPTINDYGETLANR-— -~~~
113 ————--——- DEKD-LANNDDFISLSASSEDEQAEQ-EEEREKQELETKKEKQK————-—~-
113 ————--——- NEKD-TLANNDDFTSLSASSEDEQAEQ-EEERQKEELEVKKKKQK-— -~~~
113 ————--——- DEKD-LANNDDFISLSASSEDEHAEQ-EEERQKE————-— EKQK--—-—-~
113 ————--——- NEND-TLANNDDYTALSASSEDEDAKQKEEEKQKKEEET LKRKQK-———~ -~
114 ————--——- SERD-LANNDDFISLSASSEDEDAKKEEEERQKKEAELLRIRQK—-——-—~
54 —————-——- LRSD-IDTNNDFTAFSDSSEDEKENDDINEKESK-——-—- DEDA--—--—-
111 ————-———- LONNKLEDNQDFTAFSASSSDEKDIQEKQALEVDEQ--VTKEPT-——-—~~
44 ———m—mmo IDNNQIDENDDFIAFSESSGGE---DGDEAEEEQPQ-~AEEEE-—-——-—-
117 ——=—=-——- IGNNSLDANEDFIAFDLSEPEEDEHENGFEEHSEPETAGKEETE—-————-
126 —————-—-- AAANALDDNQDFIGFSDSEEEVASGE----ENGDADYA-VEDAE-—-——~-—
37 ——mm—m—m - NGSLDGNDDFIAFDDSSSEDEGGK----EEQE-—-—- TESVE-—-—---
101 ————=——-—- QDNALDDNQDY I SLSMSSEEEQESE---EEAPDEAGGEHPGGD—-—-—-—
100 —-—-—-—-—- EENALEDNQDY ISLSMSSDAADVSS---EEEGHSDNVGSDDDY —-—-—-—
134 ————--——- NQQNATLDNNEDFTPFAVSSEEEDEEK---DEHGTYDYDDYDDEYPSKEEE-
97 ———-——-- KFVNNELAKNQDFIEFGFSSSEEDAPERNDYDDYSDDGVLSDDESGTI--—-
96 ——————-- KMEYNELSKNQDFIEFGFSSSEE---EANKYDDYSDDGIISDDQSGNR-—-—
89 ——--—-—- AAPPNDLTNNNDYIRLGLSSSED--—--- EAEDLSDDGVLSDDESGSR-—-—
105 ——-—-—- ITTETNELAKNEDFIGFGFSSTDEEE-—--SEGEE-——-—-—~~ SEND-----
103 ——-——-—- KTPENELANNEDFIGFGFSSEDDSEEISNSDNDL--—-—-—-- SNGDY----
99 ——-—-————- ESNELTTNQDFIQFGFSSSDEDDE-~HDEEHD-—-—=--—~— SONTN----

140 TSSTSSTNLPEANDLAKNDDFIEFGFLSSDEDEDEDRDDGNGGINSVAEEIDDTSR---—
168 --SPPPPPPVDPSEWNMNEDFVGEFDFSDGEDEEDEEPEEPVRSRKRTIEEVDDASS---—

139 ————- KPKPEPKNAVDENADYIGEFDWNSDEDVNDTSKDETND-----— SGPNNIPGFMQON
141 ————- KTNPVHDKAVENNSDFIKFDWNSDEDEDSVSNDKSKNNE SLKKSSKNEIPGEMRQ
144 ————--- KSIGDASVEGNADFIKFDFSTDDEEEDKEDETSRR-———— EEKKSAIPAFMQK
145 ————————————————— QQOSLNTESACNVEYPWIRNHCHSKORRIADWLTSEIKDFVHYISP
145 ————————————————— QHPONTDSACNTEYPWIRNHCHSRORRIADWLTSEIKDFVHYISP
145 ————————————————— QYHODTESICNAEYPWIRDHCHSSORRIADWLTLEIKDFVRYISP
144 ————————————————— ISHENGDSVCNTEYPWIKDHGHSRORGIADWLTLEIKDEVHYISP
145 ————————————————— QOSHENTHSTSNTEYPWIRNHNHSRORKIAEWLTSEIKDFVHYISP
153 —————————————- DELAGRRNAERELNADFPWLLNHDHSKQKEISDWLTAEIRDEFVAYISP
122 ———————————————————= HADERTLNTEFPWLLNHDHSKQKEIIDWLTLEIKDEVAYISP
170 ———=====———————————— YEYTSSVNVHHPWILNHDHTEQRSISAWLTTEIIDEVSYISP
155 —~—————— === EILNTDYPWILNHDHSKQKEISDWLTFEIKDEVAYISP
155 —~—————— === EILNTDYPWILNHDHSKQKEISDWLTFEIKDEVAYISP
149 ———————————— == EILNTDYPWIVNHDHSROKEISDWLTFEIKDEVAYISP
156 ————=——————————————————= EILNTDYPWILNHDHSKQTEISDWLTFEIKDEVAYISP
157 ———==—————— === EILNTDYPWILNHDHSROKEISDWLTFEIKDEVAYISP
91 — === NILNMDFPWTINRDHSKOKEIADWLTLEIRDEVSYISP
153 ————=——————— === KILKSDYPWIINHDHSKQKEISDWLTLEIADEVSYISP
82 ——————— e YTDYPWTIDRDYSKEKELADWLNYEILDEVAYISP
161 ————————————————— EGEGDKLR-HNADFPWILNHDHSKOREIADWLTLEIKDFVSYISP
165 ————————————————— DESSEPLP-TNADYPWIQNHDHSROREIADWLTLEIKDEVSYISP
70 ——=——=————————————= ESGEQVLPTVNTDYPWILNHDHSKOREIADWLTLEIRDFVAYISP
141 ———————————————————— AAQPRTLNTDYPWILNHDHSKQREIADWLTLEIKDFVAYISP
140 ————=—==———————————— EGVPKTLNTDFPWILNHDHSKOREIADWLTLEIKDEVAYISP
181 —~————————————~ EQNAANTAAKRTLNTDYPWVLSHDHSKQOKEIADWLTLEIKDEVSYISP
145 ———==——————— = HTQTTTKSLYPWIKDHDHSKQKEIADWETME IKDEVNYISP
141 - ——— HIAKEPSSLYPWIKNQDHSKQQEIADWLTLEIKDEVNYISP
131 —————— HHSQSATSPYPWVKGHDHSKQREIADWLTME IKDEVNYISP
140 ———==———————————————— DHSGAPNSQYPWIKDHDHSTOQKEIADWLTMEIRDFVNYISP
142 ———==———————————————— AHGETPNSSYPWVKDHDHSKQKEIADWLTLEMKDEFVNYISP
134 ————————————————————— ELSAEANSSYPWIKDHDHSTQKEIADWLTMEMKDEVRYISP
196 ————————————————————— PEDLHTNSQYPWVKNHDHSROKETIADWLTMEMKDFVNYISP
222 —mmmmmm e GPASKKQDLEAPWIKSNYHQYDR-VSDWLQEEVMDEVKYISP

188 NGRFFHEANKQNEQSSRKRKRMAYEIDPSSCPW--HRPYKADIEVSRLLHQDITQEVDYITP
196 RGRFFHEANEKSD-SNRKRKRQAYELDSQSCPW--HRQYKVEREVSRIFHQDILHEIDYITP
192 MGRFFRDK----- VSNRKRKRNAMDIEP-ICAW--HKPYPEEPEVARLLHQDILNFINYLEP
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SKNEIKCRNRTIDKLRRAVKELWSDADLHVEGSFATDLYLPGSDIDCVVNS-RNRDKEDR
SKSEIKCRNRTIDKLRQAVKELWSDADLHVEGSFATDLYLPGSDIDCVINS-RNRDKEDR
SKSEIKCRNRTIDKLRQAVKELWRDADLHVEGSFATDLYLPGSDIDCVINS-RNRDKEDR
SKAEIKCRNRTIDKLRQAVKELWSDADLHVEGSFATDLYLPGSDIDCVINS-RNRDKEDR
SKSEIKCRNRTIDKLRQAVKQLWSDADLHVEGSFATDLYLPGSDIDCVINS-RHHDKEDR
SREEIETRNKTIAKIRRSVKRLWTDADLQVEGSYATDMYLPGSDIDCVVNS-KSGDKENR
SKEEIEIRNVTISKIRNSLKELWSDSDLHVEGSYATDLYLPSSDIDCVVNS-ENGDKENR
SKDETHTRNRTLARLRKAVSEQWKDASLHVEGSYATDLYLPGSDIDCAVIS-RNRDKDRR
SREEIEIRNQTISTIREAVKQLWPDADLHVEGSYSTDLYLPGSDIDCVVTS-ELGGKESR
SREEIEIRNQTISSIREAVKQLWPDADLHVEGSYSTDLYLPGSDIDCVVTS-ELGGKESR
SREEIEIRNQTISTIREAVRQLWPDADLHVEGSYSTDLYLPGSDIDCVVNS-ELGGKESR
SREEIEVRNQTISTIREAVKQLWSDADLHVEGSYSTDLYLPGSDIDCVVNS-ELGGKESR
SREEIEIRNQTISTIREALKQLWPDADLHVEGSYSTDLYLPGSDIDCVVNS-ELGGKESR
NRKEIELRNQTIGKLRDAVQHHWPDANLHVEGSYATDLYLPGSDIDCVVNS-KAGDKQSR
SREEIESRNQTISKVRNAVKQLWPDADLHVEGSYATDLYLPGSDIDCVINS-KAGDKENR
SKEEIETRNRTIGSIRSAVKELWPDADLHVEGSYATDLYLPGSDIDCVVNS-KQGDKQSR
NRQEIEQRNQATAKLKEAVVELWPDSSLNCEGSYATDLYLPGSDIDCVVRS-ASGDKENR
NKTEIQLRNDALKRIRDAVQDFWPDANLHCEGSYATDLYLPGSDIDCVVNS-KSGDKDNK
SROQEIELRNKTIRTLRHAVRKLWPGADLQVEGSYATDLYLPGSDIDCVINS-KTGDKENR
SQEEIRVRNSTISKIRNAVKDLWPDADLHVEGSFATDLYLPGSDIDCVINS-SSGDKENR
SQEEIRVRNSTISTIRAAVRELWPDADLLVEGSFATDLYLPGSDIDCVINS-TKGDKQNR
SREEIETRNFTISKVRDAVQQLWSDADLHVEGSFATDLYLPGSDIDCVVNS-RSGDKENR
SEAEIMTRNRVVNQLKQQIGQFWPATELHVEGSCATDLYLPGSDIDMVVVS-ETGDYEHR
SKLEITTRNNVIGRLKSTITKFWPDTEVHVEGSSATDLYLPGSDIDMVVIS-RDGDREQR
SKEEIVVRNTVIRRLKRRIAEFWPQTQAHVEGSCATDLYLPGSDIDMVVIS-TTGDYEQR
SSDEIITRNKVIAALKKSISDFWPGTTVHVEGSCATDLYLPGSDIDMVVVS—-DTGSYENA
SSEEIVTRNNVISTLKKEIGKFWPGTETHVEGSCATDLYLPGSDIDMVVVS-ETGDYENR
SKAEIITRNNVINTLKKEISSFWPGTEAHVEGSCATDLYLPGSDIDMVVIS-STGDYENR
SSEEIVIRNKVVNTLKTQIALFWPGTEAHVEGSSATDLYLPGSDIDMVVLS-DTGDYENR
TQSEIKARQDLVERVRGAVNGLWGDAKVHVLGSFTTNMHLPQSDIDLVVCS-PHGHYGER
TPEEHAVRKSLISRINNAVVKKWPDVSVYVEGSFETRLYLPTSDLDMVIMSSDSHYRGSK
TPEEHAVRKTLVSRINQAVLOQKWPDVSLYVFGSFETKLYLPTSDLDLVIISPEHHYRGTK
TPQEHAVRKSLITKLDRAIRAKWPEVTVYVEFGSFETRLYLPTSDIDMVVMSSDTVHRGTK

NYIYELARHLKNKGLAIRMEVIVKTRVPIIKFIEPQSQLHIDVSFERTNGLEAAKLIREW
NYIYELARYLKNKGLAIRMEVIVKTRVPIIKFIEPQSQLHIDVSFERTNGLEAAKLIREW
NYIYELARYLKTKGLAIRMEVIVKTRVPIIKFIEPQSQLHIDVSFERTNGLEAAKLIREW
NYIYELARHLKNQGLAIRMEVIVRTRVPIIKFIEPQSQLHIDVSFERTNGLEAAKLIREW
NYIYELARYLKNEGLAIRMEVIVRTRVPIIKFIEPLSQLHIDVSFERTNGLEAARLIREW
QYLYELARHLKNDGLATRVEVIAKSRVPIIKFVEPESDIHIDVSFERSNGLEAAKLIREW
NDLYSLATHFKRNGLAIQVEVIAKARVPIIKFVEPNSKLHIDISFERLNGLEVAKIIREW
QCLYDLAKSLKQKGLATHLEVIAKARVPIIKFVEPRSKIHIDVSFEKTNGAEAAKLIREW
NNLYSLASHLKKKNLATEVEVVAKARVPIIKFVEPHSGIHIDVSFERTNGIEAAKLIREW
NNLYSLASHLKKKNLATEVEVVAKARVPIIKFVEPHSGIHIDVSFERTNGLEAAKLIREW
TNLYSLASHLKKNNLATEIEVVAKARVPITIKFVEPHSGIHIDVSFERTNGLEAAKLIREW
NNLYSLASHLKKNNLATEIEVVAKARVPIIKFVEPHSGIHIDVSFERTNGLEAAKLIREW
NNLYSLASHLKKNNLATEIEVVAKARVPIIKFVEPHSRIHIDVSFERTNGLEAAKLIREW
NCLYSLASHLKKEGLAEDIEITAKARVPIIKEFVEPLSKIHVDVSFERTNGLEAAKLIRGW
NSLYSLASFLKQQGLATQIEVIAKTRVPIIKFVEPESNIHIDVSFERTNGLEAAKLIREW
NNLYKLANFLKKKEIATEIEVVAKARVPIIKEFVEVESRTHMDISFERLNGLEAAKLIRDW
NALYSLASFLKRKQLATQVEVIAKARVPIIKFVEPESKIHIDVSFERTNGLEAARVIRGW
NALYSLASYLKRNGLATQVSVIAKARVPIIKEFVEPASQIHIDLSFERTNGVEAAKIIRGW
SSLYELAHFLKNRKLATQVEVIAKARVPIIKFVEPTSQIHVDVSFERTNGLEAAKLIRSW
NCLYSLASFLKRRKLATQVEVISKARVPIIKFVEPISQIHIDISFERVNGLEAARVIRGW
NCLYSLASFLKRKNLATQVEVISKARVPIIKFVEPSSQIHIDISFERVNGVEAARIIRGW
NALYSLASFLKRRKLATQVEVISRARVPIIKFVEPESGIHIDVSFERTNGLEAARIIRNW
SRLYQLSSFLRNKKLAKNIEVIAKAKVPIIKEFVDPTSNIHIDISFERTNGIDAAKKIRRW
SRLYQLSTHLRSKKLAKNIEVIAKAKVPIVKEVDPDSNIHIDVSFERSNGIDAAIKIREW
GKLYQLSSFLRTNKLAKNIEVIATAKVPITIKFVDPQYNIHVDISFERTNGLDAARRIRKW
SRLYQLSTFLRTNKLATEVEVIAHAKVPIIKFVDPKSRLHIDVSFERTNGIDAAKRIRRW
SRLYQLSTFLRTKKLAKNVEVIASAKVPIIKEFVDPVSELHIDVSFERTNGLDAAKRIRRW
SRLYQLSSFLRVKNLAKNVEVIANAKVPIIKEFVDPDSNLPVDISFERTNGLDAARRIRKW
SRLYQLSSFLKAKKLATNVEVIASAKVPIIKFVDPDSNIHVDISFERKNGLDAARRIRRW
ACIYQLSSVIRSRMKVAELQTITKARVPIIKFIDSRTGVHVDISFEKDGGIKTASTITKW
KDMFVLAHHLRKSKVATDIQVITTANVPIIKFVDPITKIHVDVSENQAGGLKTCLVVNGE
KDMFVLAHHLKKLKLASEVQVITTANVPIIKFVDPLTKVHVDISEFNQPGGLKTCLVVNGE
KHMYSLARHLKNCKLATEIQVITTANVPIIKFVDPFTRIHVDVSENQPGGLKTCLVVNGE
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LRDSPGLRELVLIIKQFLHSRRLNNVHTGGLGGFTVICLVYSFLNMHPRIKSNDIDVLDN
LRDSPGLRELVLIIKQFLHSRRLNNVHTGGLGGFTVICLVYSFLNMHPRIKSNDIDAPDN
LRDSQGLRELVLITIKQFLHSRRLNNVHTGGLGGFTVICLVYSFLNMHPRIKSNDIDALDN
LSDSPGLRELVLVIKQFLHSRRLNNVHTGGLGGFTVICLVYSFLNMHPRIKSNDIDAPDN
LRDSPGLRELVLVIKQFLHSRRLNNVHTGGLGGFTVICLVYSFLNMHPRIKSNDIDTPDN
IGDTPGLRELTLVVKQFLHARRLNDVHTGGLGGFSIICLVFSFLRLHPRIITGDIDPLDN
LDDTPGLRELVLIVKQFLAARRLNNVHTGGLGGLSIICLVYSFLKLHPRIITNDIDPIDN
IKDTPGLRELVLVLKQFLAVKKLNEVVNGGLGGFSIICLVYAFLRMHPRIKAGEIDPMKN
LDDTPGLRELVLIVKQFLHARRLNNVHTGGLGGFSIICLVEFSFLHMHPRIITNEIDPKDN
LNDTPGLRELVLIVKQFLHARRLNNVHTGGLGGFSIICLVFSFLHMHPRIITNEIDPKDN
LNDTPGLRELVLIVKQFLHARRLNNVHTGGLGGFSIICLVFSFLHMHPRIITNEIDPKDN
LNDTPGLRELVLIVKQFLHSRRLNNVHTGGLGGFSIICLVFSFLHMHPRIITREIDPKDN
LNDTPGLRELVLIVKQFLHARRLNNVHTGGLGGFSIICLVEFSFLHMHPRIITKEIDSKDN
LDSTNGLRELVLIVKQFLQARRLNKVHTGGLGGFSIICLVYSFLHLHPRILANEINPIEN
LODTPGLRELVLIIKQFLHSRRLNNVHTGGLGGFSIICIVFSFLOMHPRIITNEIDPMEN
LASTPGLRELVLVVKQFLHSRRLNNVHSGGLGGFSIICLVYSFLRMHPRIITAEIDPLEN
LEEQPGLRELVLIVKQFLHARRLNNVHTGGLGGYSIICLVYTFLKLHPRVLTGDIDPLEN
LHDTPGLRELVLIVKQFLHARRLNDVHIGGLGGFSIICLAYSFLKLHPRIICRDIEPLQN
LOQTPGLRELVLIVKQFLHARRLNNVHTGGLGGFSIICLVYAFLNLHPRIVTGEIDARYN
LKETPGLRELVLIVKQFLAARRLNMVHTGGLGGFSIICLVYAFLQLHPRVISSDIDSMEN
LNDTPGLRELVLIVKQFLAARRLNIVHTGGLGGFSIICLVYSFLQLHPRVISSDINSMEN
LDETPGLRELVLIVKQFLSARRLNNVHTGGLGGFSIICLVYSFLQLHPRILTNDINSLEN
LSSTPGLRELVLIVKQFLRSRKLNNVHVGGLGGYSTIILCYHFLKLHPRLSTKNMAVLDN
LASTPGLRELVLVVKQFLRSRRLNNVHVGGLGGYSTIILCYHFLKLHPRVATENMSILDN
LDSMPGLRELVLIVKQFLRSRRLNNVHVGGLGGYATIILMYHFLRLHPRVSTGNISVMEN
LVSTPGLRELVLVVKQFLRTRRLNNVHVGGLGGYATIIMCYHFLRLHPKITTDAMSALDN
LISTPGLRELVLVIKQFLRSRRLNNVHVGGLGGYATIIMCYHFLRLHPKLSTSSMDALDN
LLATPGLRELVLVVKQFLRSRKLNNVHVGGLGGYATIIMCYHFMQLHPKISTNTMDAPDN
LASTPGLRELVLVVKQFLRSRKLNNVHVGGLGGYATIIICYHFLRLHPKLSTESMSSLDN
SKSMPALRPLVLIVKQFLSSRRLNEVFTGGLGGFSVICMVYSFLIQHPRISTGDISPMDN
LKKYPALRPLVIIIKHYLNMRALNEVFLGGLSSYAIVCLVVSFLQLHPRLSTGSIREEDN
MKKYPALRPLVIITIKHFLNMRALNEVFLGGLSSYAIVCLVVSFLQLHPRLSTGSMREEDN
LKKFPAVRPLTMLVKHFLNMRALNEVFLGGLSSYAIVCLVVSFLOMHPRLSTSSVRQEDN

LGVLLIDFFELYGKNFGYDDVAISIS--DGYASYIPKSCWRTLEPS-RSKFSLAIQDPGD
LGVLLIDFFELYGKNFGYDDVAISIS--DGYPSYIPKSCWKTLEPS-RSKFSLAIQDPGD
LGVLLIDFFELYGKNFGYDDVAIGMS--DGYPSYIPKSYWKTLEPS-RSKFSLAIQDPGD
LGVLLIDFFELYGKNFGYDDVAISNS--DGYPSYIPKSYWKTLEPS—-RGRFSLAIQDPGD
LGVLLIDFFELYGKNFGYDDVAISIS--DDHPSYIPKSHWKTLELS-RSKFSLAIQDPGD
LGVLLIEFFELYGKNFAYDDVAICVD--DSRATYKPKTSCRFYPPA-RTSFTLAIQDPGD
LGVLLIDFFELYGKNFAYDDVAISFL--DGRTSYMPKSEFKQFQPV-RNPFSLAIQDPND
LGVLLIEFFELYGKNFSYDRVAISIS--NGVASYIPRKEWKDLLSN---KDRIAIQDPGD
LGVLLIEFFELYGKNFGYDDVALGSS--DGYPVYFPKSTWSAIQPI-KNPFSLAIQDPGD
LGVLLIEFFELYGKNFGYDDVALGSS--DGYPVYFPKSAWSAIQPI-KNPFSLAIQDPGD
LGVLLIEFFELYGKNFGYDDVALGSS--DGYPVYFPKLAWSAILPI-KNPFSLAIQDPGD
LGVLLIEFFELYGKNFGYDDVALGSS--DGYPVYFPKSTWNAIQPI-KNPFTLAIQDPGD
LGVLLIEFFELYGKNFGYDDVALGSS--DGYPIYFPKSSWSAIQPI-KNPFSLAIQDPGD
LGVLLIDFFELYGKNFGYDHVALSVM--NGKATYLPKSNWKELHPI-KSTFQLAIQDPGD
LGVLLIEFFELYGKNFGYDDVAISVT--DGYPSYLPKSSWKGLQQT-RGSFSLAIQDPGD
LGVLLIEFFELYGKNFGYDDVAIGVQ--DGSPIYMAKRSWKSLEQN-RGSFNLAIQDPGD
LGVLLIDFFELYGKNFGYDDVGISVS--EHEARYIPKNEHPDLSAG-RPRFSLLIQDPGD
LGVLLIDFFELYGKNFGYDDVGIAVS--EGDASYINKKEYPELTRNLRGTFNLVIQDPGD
LGVLLIDFFELYGKNFGYDDVAVVVA--DQRPCYMHKSDWLDLRLSGGGSFTLAIQDPGD
LGILLIDFFELYGKNFGYDHVAISVT--DSGARYLSKELYGSLONP-RTSFALAIQDPGD
LGILLIDFFELYGKNFGYDHVAIAVS--DTGARYLPKQFHASMQHP-RTSFALAIQDPGD
LGVLLIDFFELYGKNFGYDDVAISVQ--DGQVGYLPKDECPALONP-RSTFSLAIQDPGD
LGSLLIEFFELYGRNFSYDNLITIAIDTETDLPKYLLKRKHPVLNTS-RNPFSIIIQDPSD
LGSLLIEFFELYGRNFSYDNLILAIDSRTDMPKYLLKRHYPELNAS-KNPFSIVIQDPSD
LGTLLIEFFELYGRNFSYDHLIVALANGED-PRYLLKSRNHVLTAG-RGQFSIVVQDPSD
LGVLLIEFFELYGRNFSYDDLVLALDPENEEPKYVRKSKSPLQHSA-RSSFAIIIQDPAD
LGVLLIEFFELYGRNFSYDNLILSLDRDTEEPRYEKKGNHPILNTA-RNTFSIVIQDPAD
LGVLLIEFFELYGRNFSYDNLIISIDPETQLPRYLLKGRHPILSTA-RNTFSIVVQDPAD
LGVLLIEFFELYGRNFSYDNLIISLDPKTEEPRYLPKGRYSVLNTA-RNTFAIVVQDPAD
LGVLLIEFFELYGVNFNYERVALNMD---GNCGYLSKRLYPDLIGR--NPFAVAIRDPDD
YGVLLLELLELYGKRFHYDAVGIAVH---NGGFYFSKKKQGWLRPN--QPYLLSIMDPVE
FGVLLLEFLELYGKQFYYDAVGIAVH---NGGFYFSKKKMGWLKPN--QPYLLSIQDPVD
LGVLFLEFLELYGKRYNYDAVGIAVH---NGGFYFSKKKMGWVKPS--QPYLLSIQDPVD
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426
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PNNNISRGSFNMKDIKKAFAGAFELLVNKCWELNSATFKDRVG----- KSILGNVIKYRG
PNNNISRGSFNMKDIKKAFAGAFELLVNKCWELDSATFKDRVG----- KSILGNVIKYRG
PSNNISRGSFNMKDIKKAFAGAFELLTNKCWELDSATFKDRVG----- KSILGNVIKYSG
PNNNISRGSFNMKDIKKAFAGAFELLVNKCWELDSATFKDRLG----- KSILGNVIKYRG
PNNNISRGSFNMKDIKKAFAGAFELLVNKCWELDSATFKDRVG----- KSILGNVIKYRG
PTNNLSRGSFNVRDIKKSFSGAFDLLVNKCFELDAATFKNRVG----- KSILGNVIKYRG
PYNNISRGSFNLRDIKKAFSGAFDLLTNVCFEMDFATFKDRVG----— RSILGNVIKYRG
PSNNIARSSKNLQGIRKAFSSAFDLLVNQCFELDTATFKDRVG----- KSILGNIIKYRG
ESNNISRGSFNIRDIKKAFAGAFDLLTNRCFELHSATFKDRLG-——-- KSILGNVIKYRG
ESNNISRGSFNIRDIKKAFAGAFDLLTNRCFELHSATFKDRLG-———-- KSILGNVIKYRG
ESNNISRGSFNIRDIKKAFAGAFDLLTNRCFELHSATFKDRLG-——-- KSILGNVIKYRG
EANNISRGTFNIRDIKKAFAGAFDLLTNRCFELHSATFKDRLG-——-- KSILGNVIKYRG
ESNNISRGSFNIRDIKKAFAGAFDLLTNRCFELHSATFKDRLG-——-- KSILGNVIKYRG
ATNNISRGSFNIRDIKKAFAGAFDLLTNRCFELHRAKLKDRQG----- CSILGNVIKYRG
ETNNISRGSFNLRDIKKGFAGAFDLLTNRCFELDQTSFKQRVG————- KSILGNVIKYRG
VINNISRGSFNLRDIKKAFAGAFDLLTNKCFELNSISIKERYG----— KTILGNIIKYHG
PSNNISRGSFNLRDIKKGFAGAFDLLANRCFELDSATFKDRIG----- SSILGNVIKYKG
PANNISRGSFNIRDIKKAFAGAFELLTNRCFELDAATFKHRVG-----— KSILGNVIKYRG
SSNNISRSSFNLRDIKKAFAGGFDLLTNRCFELDAATFKDRVG----- KSILGNVIKYRG
KDNNISRGSFNIRDIKKAFAGAFDLLTNRCFELDAATFKDRVG———-- KSILGNVIKYRG
KENNISRGSFNIRDVKKAFAGAFDLLTNRCFELDAATFKDRVG————-- KSILGNVIKYRG
SSNNISRGSFNLRDIKKAFAGAFDLLTNKCFDLDAATFKDRLG----- KSILGNVIKYRG
PANNITRSSYNLRDLKKAFGGAFQLLVDKCYELNGASYKSRIG----— QSILGDIIKYRG
PSNNISRSSYNLRDVKKAFGGAYQILIDKCYELHSATYRARIG----— QSILGDIIKYKG
PANNITRSSYNLRDLKKAFGGAYQLLVEKCYELHAASYKNRIG----- QSILGDIIKYRG
PSNNITRSSYNLRDLKKAFGGAYQLLSEKCYQLNAASYKERLG----- SSILGDIIKYTG
TTNNITRSSYNLRDLKKAFGGAYQLLVEKCYQLNAASYKQRLG-—-—--- QSILGDIIKYNG
SSNNITRSSYNLRDLKKAFGGAYQLLVAKCYELNAAPYRERLG----- KSILGDIIKYKG
PNNNITRSSYNLRDLKKAFGGAYQLLVAKCYELHAASYRARLG----- QLILGDIIKYKG
HENNISQGTFNMRNIKRAFSGAFQLLSGKCLDMNKTGYKGRQG————— KSLLTSIIKLKG

FSNDVSKSSRGLLRVKATLGNGFDLLTNELFALASRIEREGSRRISDFPSILGSIISVDE
FONDVSKSSRGLLRVKATFANGFDLLTSKLYALASRIEREGVNRVKDFPSILSTILSVDE
YDNDISKSSRGILRVKATLGNSEFDLLTSELYSLAARIEREGLHILKDEKSLLSCIIGIDD

QKRDENDERDLVONKAITENERYHKR-RTRIVQEDLFINDTEDLPVEEIYKLDEPAKKKQ
QKRNFKDERDLVENKAITENERYHKR-RTRIIQEDLFINDIDELPVEEIYKLDEPLKKKR
QTRDFKDERGLVENKAITENERYHKR-RTRIVHEDVFINDTEDLPAEEIYKLEEPPKKKR
QORDFKDERDLVENKAILENERYHKK-RTRIVHEDMFINDTEDLPVEDIYKLDEPLKKKR
QKRDFKDERDLVENKAITENERYHKR-RTRIVHEDVFINDTEDLPAEEIYKLDEPPKKKR
APRDENDERALVENRAITENEHYHRK-RARVVHAD--—-—--—-—-— DEDTSDEDDMF-INISA
EKRDFKDERDLIENAAILTNEEYHRK-RSRIVHEDIFLDTTDSEPDLDEEQDMYHIDIPV
AMRNFRDERHLVVNRAIKENENEFYRE-LEDKKRKEKAEKEEMFLNPSSDEAELDEALLGE
KARDFKDERGLVLNKAITENENYHKK-RSRIIHDEDFAEDTVTSTATATTTDDDYEIT--
KARDFKDERGLVLNKAITENENYHKK-RSRIIHDEDFTEETATSTATATTTDDDYEIT--
KARDFKDERGLVLNKAITENENYHKK-RSRIIHDEEFTEDTVTSTAT----DDDYEII--
KARDFKDERGLVLNKAITENENYHKK-RSRIIHDEEFAEDIVTSTATASTTEDDYDII--
KARDFKDERGLVLNKAITENENYHKK-RSRIIHDEEFTEDTATS--TATTTEDDYEII--
KARDFRDERGLVENKAITENENYHKR-RSRIIHGSDNEEEEEEE--ESDKEDDPYNIE--
KERDFKDERSLVVNKAIVENEKYHKK-RSRIVHKVNPDEVSQTVEVVADEDDGDDMY IVE

KRRDFRDERGLVONKATIAENESYHKK-RSIIMH----GELSAVNGKRSADDESN-—-----
TKRDEFNDERDLVINEAIQENEKYHNK-RGRIVHDDLE----TDISDIEAEEEIYQVQEPP
AKRDFKDERALIVNKAIQENEEFHQR-RGRIVHRDTA----EFIN--ISDDDDYELQPPP
KLRDENDDRDLVANSAITENEKYHKK-RSRIVHDNDE----VFIDPSESENE-—-—-----—
KORDFKDERNLVVNKATIAENETYHRK-RGRIVHEEVEF----TDVSDGEKEDDIYTVEEP-
KORDFKDERDLVVNRAIAENEKYHRK-RGRIVHQEVEF----TDASDGEKEDDIYTVAEP-
KORDFKDERSLVINKAIVENEQYHKK-RGRIVKGEIF----TDVSDNENEEDLYKVEGP-

KERDENDDRHKVTNDALINHENEEGN--DDDESDGANGNNKYYFSDMTVESEEDTTFA-—
KERDENDERHMVVNQAMVTDDPTPAI--TDDESDGHNGNDKYYFSDMTVDSEDDTFTAN-

KDRDENDDRDKVVNSALISHLDDE----DDDESDGADGNDKYYLSDMTSE-EEETYVAP-
KERNFSDDRHKVVNHALVKHDDDDDGQEDDAESDGONGNDKYYFSDMTDESDE-PYVPSV
KERDENDDRHKVVNHALISHEEEIDD-—---- ESDGLDGNDKYYFSDMTVESNEDEYVP--

KERNFVDERHLVRNDALTHHEEHPNT-EQDLESDGLEGNDKYYFSDMTVESEE-EYTPLP
KERHFRDERHMVVNEALISHEEETTS--LDGKKIVTKSNDEFYFSDMTDSDETEEYKPQL
PVRDQTPDAITEPLKYTGGGDEFKIP--QDAVYNSVLMNDEDEDEKAKQAEDADKTKRRA
GVRKHRVHMLNCFNEHPIALEPMVDVEQLSSIDVDRLPTENVDLQFVEDESDSDEVEQET
GVRQHREHMLKCYKNNPVPLEPLVEVDALASIDVDKLPLQODVGLQYVEDESDSDETDAAK
NITKHREHIQQCYACDPVPLEPLTSIQNLTSIDVDAVQLPAMELEFVEGESESDDVAEVA
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540 KAKKDKREGE---—-—=—=-————-———- TKKSATPSPPPDFGVSRSKLKRKVKKTDQGS
540 KVTKDKRKGR---—-—=—=-————————- TKKSATPSPPPDIAVSKRKIQGKVKEVDHGS
540 KATKHKREGK---—-—=—=-————————- TKKSATPSPPPELAVNKNKRQLEKKDTGPGS
539 KGKKDKKERK---—-—=—=-————————- TKERTVPSPASEAAVKKSKRQHOKKAADLSP
540 KAKKDKKERS—=-——-—=—=-————————- TKESATPSPPPELTVTKTKRKHKKKTVTAGS
542 NEE-ETEEMY---—-—=-—=—=————————— KVEKVEKVVKKR-KIAKADTNTKTKTKTK
514 PKKRKVQKER-—-—=-—=-——=——————————— TINPATLLAQKRSKLKSSKSDSKSEKPNK
560 RAEDIYKLDR-=-—=-—=—=-—=———————— PLKRTKNDKHKHKHKHKHTNTDKNTKKEKV
BAT e o NPPAKKAKIEEKPE-—-
BAT —m e o NPPTKKAKIEAEPK-—-
531 oo RPPAKKAKMEVLEPGFI
A it EPPTKKAKTKFSEPEAK
BAT —m e o EPPTKRARTETVKPQPK
475 m e o EPPMKKLKRSSSTK---
BAT —m e o EPPSKKRKKSSNKA---
457 m e EHHDDTONKK- -~
551 TKKTKKDKSKEKKERKEKRREKRKKQQLKENTERVQEVEEDNYDPTEATIIVNDEPSEQED
T KRAR-————=——=——————————— o VPAPAPAPADNVVVLDDP---AD
454 — oo ALKEEQDSYLIQEPEQPPK
528 mm e AKKKPKKAKKAKKAKK
527 mm e AKKKSKKAKKAKKAKK
S e ARKKKK--KKTQKVKK
535 mm QETK
53— o KKEVS
518 —m o EHKQP
533 oo AKPTP---—-- TPLTK
520 mm e o EKKRT---—-- TPVTN
526 = mmm e TKPTLVSKQ--TPITN
588 — oo LKVKSHKTISPTPVTN
610 AQREEQKKKK-—=-—=-—=—=—————————- ELTTASDDKIPKGPAADRNQPKADQRKMSK
603 DDLIKK— === == === === —— oo KGLNDLONTNHN-EGLS
610 DDLFKVNEST-—=——==—=—==—=——————— - ETNGHENFQKQALTSTGEQ
601 APSKIAN-—= == === o RMIHSTENEK
581 LLHONNLSIDDLMGLSENDQESDQDQKGRD—=—=-=======—==————— TPSGQODEKSP
581 PPHOKNLSIDDLMGLSENDQESDQDQKEKD—=——=-==—==—=—=—————— TPPGQDEEPP
581 LPHHNNLRIDDLMGLSENEEESSHDQKESD--—=-—=—=-—=—=—————— ISFGQDGKPP
580 IPHHDNPSIDALMGLSDNDEGSDQDRRGSG—=——=-—=—==—=—==—=—— TQPGQDGKQP
581 FTQRGNLSIDALMGLSDNDEGSGQDQRGSE—=-—=-=====—=—=—————— VSLGQDEKQP

579 AKARNHTSIDQLMGIPEDEEPPVIQERE--—=——=-—=—=————— -
553 KKQLPDKFIDSLMGIVSDDEQEEGEEGKNSIKQKISGHSRSKDNKKYETTTDYNSDEEKT
600 EKVKTNLKVAKSQSITITSKNRTIDILKGLAKG-—=--=-—=-=- TNTKISGDEMIIDESTA
555 SEPAKRNSGETYTTVSSE-DD=-—= == === === == m oo oo
555 IEPAKEESGETHITTSSE-DDD—=—— === === === — oo
548 SEPSKEKSGETHITTISSENDDD—= == === == === — oo
559 KEPLKEKSEETYTITTSSGDDDC—= == === === === — oo
558 SEPSEKKSEESHITTISSDDDDDDDE-=—=======—=—= ===
489 EDDGNAKKKPRKERNRRQKEDQD= === == === === ——m oo
555 EKTIKKKKTVDSYMGLPSE === == == === oo oo

467 QKVN-—=--—-—=—=~= DY D= = =
611 DYDPSKPSVDDYMGLPEENNDENDKDTKEEARTPV-—---- INLIEDENGASDDSNSDPK
578 DYVPAQP-VDKLMGLDDT—=—====—====—=————————————— DDYLPAPASPTDTPK
473 KRRQTKS-VDELMGVPNEDEE-—=-—=—==—=————————————— DDYNPLNRETDESTIT
544 ETKASSSSVDTLMGLDTQDDADEDGYDPSN-=-—=-—===-—=—=~ EAPSTLALEDARSDI
543 DPKPSTKTMESLMGLE---ESDDDGYDPSN—=-—=-—=—=-—=—=~ EAPATLVSEDSKSDI
588 D---NAKVVNQLMGIN----DEEDDYNPVQ-=--=-—=—==—=—=~ TNMNEEEGDDYNPEE
539 PEDPNKKKVADFMSINVPSED----- EEDDPKE-—-—=-—-—=——-—- KKEEDTETQDSD
537 AKD-NEEKISGLLGIKNENE-=-—=-—=—=-—=—=—————————— ADEVSETNEDD
523 QKNENKASVESFMGTQ-——=—==—=—==— === - — oo SESEEEE
543 KPKDTKKLIESMLSLNNSSD------ EDKGSKE-—-—=--—-—=——-—- ENEEYVPTVGTK
539 KAKDTKKLVESFLSLEDSSDVEELSAKDVAGKF—-—=--—-—=————=— EDEPYIPKL--K
540 KAKDTKKLVESYLSLESSPEAQEKTRDDDAAAAPA---—-—=-——-—=- TTAATEPKKPKL
604 KAKDTKKLVESFLGLEKSED-—---- ENNVNND-—=-—=——=—=——-—- DLEYDPEKLLPP
650 DRAAARAAAREVMEISSDDDDGSDSKNGGAKSN——--—=-—=—==—=——-— PIDLSSDEEKG
625 NVSDARMNAKDLFNIDEESSEEY—=-—-—=-—-——-————————ommo EKNDNDFK
639 SSSNSRANPSKLFNISSDDSE—-—=—==—=—==—=———— - DEVPII
618 N--ESAYSSQEFFSMNEASFDDG—=-—=—==—=—==—————————————— NSPENAVL



Trf5Scer 621 LETKTVDAQTRRDYWLSKGQAL-—=—=—=—=—==——=
Trf5Spar 621 LETKTVDAQTRRDYWLSKGQAL-——-——————————
Trf5Smik 621 LETQTVDAQTRRDYWLSKGRAL-—=—==—=—==——=
Trf5Sbay 620 LKTQTVDAQTRRDYWLSKGQAL-—-———————————
Trf5sSkud 621 LELQOTVDAQTRRDYWLSKGQAL-——-——————————
Trf5Cgla 607 --KKSLSMQODKRDYWLSKGQAL--————————=——
Trf5Kpol 613 ELKKKVDAQTRRDYWLSKGQSMSTIATT-------—
Trf5Scas 649 LONTKVDAQTRRDYWLSKGHVLSGTGGLGPEKTTV

Trf4Scer 576 ———--- DEDGYNPYTL—————————m——mm— e —
Trfd4Spar 577 —===--- DEDGYNPYTL—————————m—mmm— e —
Trf4Smik 571 —————- DEDGYNPYTL————————mm e —————
Trf4Sbay 581 -—-———- DEDGYNPYSL————————mm—m—————————
Trf4Skud 583 —-————- DEDGYNPYSL————————mm—m—————————
TrfdKpol 512 —-==--- DEEEEDDYNPLKR-———————————————
Trf4Scas 577 —===-—= EKEDEDDYNPTLLR-——————————————
Trf4Cgla 478 —=——-—- DAEEEDDYDPLA-————————————————
TrfKlac 665 MQ--LVDKQTKRDYWLSKGQAM-————————————
TrfAgos 610 L----- DKAAKRNYWLSKGQTM—-————————————
TrfZrou 508 LKNFTVDAQTKRDYWLNKGNSMSN-—-—-——-—————
TrfKthe 589 RKK-SVDAQTKRDYWLSKGQAL-—-———————————
TrfKwal 585 RKK-SVDAQTRRDYWLSKGQAL-—-———————————
TrfSklu 626 DKKNYVDKRTKRDYWLSKGONL—————————————
TrfDhan 579 KQKNNLDKDIKRDYWRQKGLGL-—--——-————————
TrfCgui 567 KQKSNLDKNIKRDYWRQKGLEL-—=—====—==——=—
TrfClus 546 KVRTNLDKDVKREYWRSKGLEI--—-—————————
TrfCtro 582 KPKSNLDKDVRRDYWRQKGLDL--—-—————————
TrfCalb 582 KSKSNLDKDIKRDYWRQKGLDL--—-—————————
TrfCpar 587 PRKPVVDKDFKRDYWRSKGEFDM--———————————
TrflLelo 643 KPKSNLDKDVKRDYWRQKGLEL-—-——————————
TrfYlip 694 RSDIKKDPSAKRRFWQQOKGGLDY-———==———————
TrfSoct 656 RDIQRSDEEESRATKVRKKTR--————————————

Cidl4Spom 666 EDTTASDEE-SRAKKIRKRF--—-——-——————————
TrfSjap 647 VDDE--EEEESRASSLGKRRRTD-=————=—=——=



Losh et al Supplemental Figure 2
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Figure S2: Transcriptome sequencing from duplicate cultures of TRF5 and trf5-A98-117 strains is
highly reproducible. Shown is the region that includes snR18 snoRNA and EFB1T mRNA as an example.




Losh et al Supplemental Figure 3
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Figure S3: The Air2 N-terminal peptide binds to a truncated recombinant Mtr4
that contains only the two RecA domains, but not to the isolated fist domain.
Fluorescent anisotropy measurements were performed as in figure 2.



