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SI Materials and Methods

Cloning of xEco2. Full-length Xenopus Eco2 was cloned into pCS2-
and pFastBac-derived vectors using primers 5'-ATTTTCAGG-
GCCGGCCCGAAATGGCGGCGCGCA and 5'-CGGACCCT-
GGCGCGCCCTAACTGACAA.

Cloning of Xenopus laevis Eco1 ¢cDNA. Several candidate ESTs en-
coding proteins with homology to known Ecol proteins were

identified from a publicly available database, a fragment of
Xenopus Ecol cDNA was amplified by PCR from a Xenopus
bacteriophage A-cDNA library using a gene-specific primer (5'-
CCCATGGGGTTTCAGTGC) and vector-specific primer (5'-
CTGGAAAGCGGGCAGTGAGCGCAACGC) to identify and
sequence the 5’ end of the gene. The 5’ end of the gene was
deduced both from sequence analysis and alignment of the ORF
with that found in a cDNA in X. tropicalis (Fig. S2). The full-
length ORF was then amplified from the same bacteriophage li-
brary by PCR with the following primers: 5'-GGCCGGCCAGC-
CATGGCACAAAAAAGAAAGTTGTCCC and 5'-TCTGGC-
GCGCCTTAACTGTGGCCGCT and inserted into vectors for
downstream applications.
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Development Time Course. Isolated testes were perforated with fine
tipped forceps and swirled through freshly laid eggs that were washed
and resting in a minimal volume of 1x MMR in a glass dish. After
3 min incubation, the eggs were flooded in 0.1x MMR, causing syn-
chronous fertilization. Thirty minutes after fertilization the eggs were
dejellied with 2% cysteine in 1x MMR, pH 7.9. At each time point,
five embryos were collected, transferred to 100 pL of Ray’s IP buffer
(100 mM NaCl, 50 mM B-glycerophosphate, 5 mM EDTA, 0.1%
Triton X-100, and protease inhibitors), and immediately homoge-
nized with a 200-pL disposable pipette tip. The homogenates were
spun at 12,000 rpm for 5 min at 4 °C and 80 pL of supernatant was
collected (avoiding the floating lipid layer) and added to sample
buffer. Approximately 0.33 embryo equivalents were run per lane
for immunoblot analysis and compared with 1 pL interphase extract.

XTC Cell Lysates. XTC cells were grown in 0.7x Leibowitz’
L15 medium (Invitrogen) supplemented with 10% FBS and L-
glutamine. Cells were lysed in solubilization buffer (20 mM Hepes
pH 7.7, 1.5 mM MgCl,, 5 mM KCl, 0.1% Triton X-100) and
dounced 10 times. Nuclei were pelleted (5 min at 1,000 g), washed
in the same buffer, and resuspended in the sample buffer. Super-
natants from the first spin (cytosol) were collected, clarified with
an additional spin, and sample buffer was added.
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Fig. S1.

Characterization of sororin in egg extracts. (A4) Alignment of sororin A and sororin B from Xenopus laevis. A search of Xenopus laevis expressed

sequence tag (EST) databases revealed the presence of two nearly identical sororin cDNAs (Fig. S1A), which likely represent paralogs that have diverged slightly
since an ancient genome duplication event in Xenopus laevis (1). Differences between the two protein sequences are boxed. (B) Immunoblot showing profile of
sororin in egg extracts. A rabbit polyclonal antiserum was generated, affinity purified, and tested for recognition of in vitro-translated proteins (Fig. S1B).
Interphase extract was depleted of sororin and then supplemented with either in vitro-translated sororin A (A + A), in vitro-translated sororin B (A + B), or
nothing (A), or mock depleted (m). Depleted extracts were probed with anti-Smc3 antibody (Upper) or anti-sororin antibody (Lower). *Nonspecific band seen
in some extracts. (B) Effects of sororin and cohesin depletion in extract. Interphase extract was depleted of either sororin or cohesin, probed by immunoblot,
and compared against serial twofold dilutions of undepleted extract, where x is the amount of extract loaded in each of the first two lanes. In some extracts,
particularly in depletion experiments, sororin is difficult to detect in whole extract, although it is readily detectable on chromatin.

1. Evans BJ (2008) Genome evolution and speciation genetics of clawed frogs (Xenopus and Silurana). Front Biosci 13:4687-4706.
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Fig. S2. Analysis of Eco1 and Eco2 in Xenopus extracts and embryos. (A) Characterization of antibodies against xEco1 and xEco2. Affinity-purified antibodies
generated against xEco1 and xEco2 were used to probe interphase extract (IE), in vitro-translated full-length xEco1 (IVT Eco1), xEco2 (IVT Eco2), and nuclear
and cytosolic extracts from XTC cells. *A nonspecific band recognized by the anti-xEco1 antibody in both interphase extracts and cytosol. This band is not seen
on chromatin or in somatic nuclei. In egg extracts, Eco1 migrates slightly faster than this background band (note weak band below band marked by asterisk).
(B) Depletion of Eco1 or Eco2 from interphase egg extract The same antibodies in A were used to immunodeplete interphase extract, and the depleted extract
was then analyzed by immunoblot for both Eco proteins. (C) Chromatin association of xEco1 and xEco2 in interphase extract chromatin was isolated from
a nuclear assembly reaction at the indicated time points and analyzed by immunoblot for the presence of topoisomerase Il (as a loading control), Eco1, Smc3,
Eco2, and sororin. IE, interphase extract. (D) Developmental time course showing increase in Eco1 levels near MBT. Embryos were collected at the indicated
times and lysates were prepared and analyzed by immunoblot for the presence of Eco1, Eco2, and Nck (loading control). IE, interphase extract; E, egg lysates;
hpf, hours postfertilization). In some egg extracts we were unable to detect Eco1 due to very low levels of expression.
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q Fig. S3. DNA replication is not grossly affected by Eco2 depletion. Nuclei were added to interphase extract that had been either depleted of Eco2 (4Eco2) or
mock depleted (mock) and the levels of DNA replication were determined as in Fig. 1.
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Fig. S4. Alignment of Eco2 proteins from various species. ClustalW alignment of Eco2/Esco2 proteins from various vertebrate species. Included are protein
sequences from man (Homo sapiens: NP_00101017420), cow (Bos taurus: NP_001094652); mouse (Mus musculus: NP_082315); chicken (Gallus gallus:
XP_420012); salmon (Salmo salar: NP_001133441); and frog (Xenopus laevis: NP_001089603). KEN sequences in the N termini are indicated by black boxes. The
strength of homology at each position is indicated by the height of the vertical bars.
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- NEQLNRRSQRLQQLTEVSR

RQNRK- - - - SPKKLVQETPKSKCGNRL- - - - - - NEQLNRRSQRL QQL ADVST- - - - KSLRNREI KS- QVLEVKQSI STNI T-
STKSKE- - VCQKKPAQE| PKSKCVTAP- - - - - - SESGARRSQRLQQLTHVEEPA - - RSLRSREVKEEKASDVKQSS QAKRP-
- NCPSP- -« - v euenmnnn QRSPAPSPLKI ALKRASP ----FKAAVVTG- - SFYGKRKPLYLTP-

VQKSKNI SNVGKNLVKNTSSARLKVSASGKNEESKTGTKRSSRLLEL KHGKAQSKEPPKNSKKDI HSSCTKTEPLKG- RSRLVRKT- AQGNKGSNSEHRGN
MQNSKNTSKVGKNLVKNTSLARLKVSASGKNEKSKTGTKRSSRLLELKQGKAQSKETPKNAKKNLSI RCTKTEPLKG- RPTSVKKTPAQNKG- NI ELRGK

. L L { ] -
TQSKSN- - ----HVKRKVLEVKSDSKEDEXLVX- - - NEVI NSPKGKKRK- - - - - - - VEHQTAX- - TCSSQ- - - - - - Cl QGSEK

SQSKSNK- VKT SQK- - - - HYKRKVPEI KSDSKEDEHLVT- - - NEVI NSPKGKKRK- - - - - - VEHQTAY- - TCSSQ- - - - - - Cl KGSEK
TQSKSNK- AKTNQK- - - - - - - - ---HVKRKVLEI KSDSKEEENSVT- - - NEAI NSPKGKKRK- - - - - - - VEHQTAY- - TSGSQ- - - - - - Cl KGSEK
TQSKSNK- VKTSQK- - - - - - - - - - - HVKRKI LEMKSDSKEDENPLI - - - NEVI NSPKGKKRK- - - - - - - I EPQTVY- - ACSSE- - - - - - Cl KGSGK
TQSKCNK- VKVNQK- - - - HYKRKVLEI KSDCKEDRHSVT- - - NEVI NSPKGKKRK - VQHQTTS- - TCSSQ- - - - - - CNQGSEK
TQSKSS- - - KTSQK- - - - HVKRKVLEVKSDSKEHEHLVI - - - NEVI DSPKGKKRK. - VEHQTAC- - ACSSR- - - - - - CVQGSEK
TQSKSN- - - KTSQK- - - - - - - - ---HVKRKVLEVKSDSKEDENLVI - - - NEVI NSPKGKKRK- - - - - - - VEHQTAC- - ACSSQ- - - - - - Cl QGSEK
TQSKSN- - - KTSQK- - - - - - - - - - - HVKRKVLEVKSDSKEDENLVI - - - NEVI NSPKGKKRK- - - - - - - VEHQTAC- - ACSSQ- - - - - - CTQGSEK
AKTKSSQ- | EI VQK- ---NVKRKLTSP-PDSKDNE- S| V-- - SEVSNSPKGKKCR - VNHKLDG- - TCGPQ- - - - - - HKQRSAK
AKALKPAGEKAEQK- NTKTKSNNAKED- KETR- - - - - - VEVTSSPKEKKCK: - ADKKNDN- - SKSLQH- - - - - SVQDSSL

PRLTSVDPYG- - =« == v -« u- MPTAAEKKRMK- = - = = - c o em e me e eeeee o eee e s
ADRKS| QQl PSSKKSAVI GKKQAQI RTVTHAQPKESSSKKHSKQLQATKKLS QAKT ANGRQSKRAR- - - PLSPVNRKNKG- - TQGHQGPGI KT Al KRSDL
ADRKS| QKI SASKESAVI GKKKAHI CTI THAQPKESSSKKHGKQLQVTI TSSQAKKSNSRQSKRTPRLSSL SPANRKT QRGKTQECQGQGI KTAVKSXTL

mm L L L L] u NS
CX-mmmmmmmm s QKXlI RKEETKPVP- - - - o - o v e e em e ae e VT-SEVKRSKMAT- - - - - - - -u - SVVSKKNE- - - MKKSVHTQVNTSTKSPKSPQP -

QKNVKKEETKSVP - - = = == = v c e e e am e VT-SEI KSSKMI T - - SAVSKKNE- - - VKKSVHTQVNTSAKSQKSPQP -
EN- TRKEETKSS- - == - - c v m e em e e e e SEl KRSKVAT - SVVSKKNE- - - MKKSVHT QVNNSAKSQKSPQP -
QKNI RKEGKKSLT - === v - emmmamae o VTSSEI KRSKLSP - SVVSKRN- - - - - EKSI HTQVNSSAKSQKSPQP -
QKTSRKEEI KPVP- = - - v o m e e e e e o VT- ADI RKLKAAT - SVVSKKNE- - - LRKSAHTQVSTSTKRPQI PLP-
QKTTRKEEAKPVP- - - = == - v oo e e am e VP- SEVKRSKMAA - SVVSKRNE- - - | KKSVHTQVNTNTTLPKSPQP -
QKTTRRDETKPVP- - - = - - = v o e e e am e VT- SEVKRSKMAT - SVVPKKNE- - - MKKSVHTQVNTNTTLPKSPQP -
QKTTRRDETKPVP- - - - oo o e e e em e ae e VT- SEVKRSKMAT - SVVPKKNE- - - MKKSVHTQVNTNTTLPKSPQP -
LE-I KKEETSLVP- - - - c-mmmmmnnnnn VI SSQVKKAKMVT - SPSSKRNEEMNKKELI HSKI KSRPKS- KNSQP -
LEEVKKDQKDPVS- - - = == = c - o mmmam o PVLSSTKKVKADS - PKPNSKTVTK- EKQQVHQNI KGS1 KPNKVSQP -
--------------- | KSTKAKKVA B I I I -----TVHG- - - - MKTGVTGNANSKSSLI NSSKP-
RT GVKGPNDEKKL KAl QNDGMME| P -LHPNTDVTENEVDTCSHSSPSLKDSGASFSKKPLEKSQRPKQKRSSI VASAKKKSPSAKPPHKK
RTRVKGPNEGTKL KAl QNEGI KNMGTNNGKAI ELASFKSNTDVTENEVDACCLSS- - - - - - GVSLSKEPLEKAEPTKWKTSSTDTPAKKKTPCAKASPKK
. ] { 1} u
-SVPEQS----=------- DNELEQAGKSKRGSI LQLCEEI AGEI ESDTVEVKKESSQMESVK- EEKPTEI KLEETDVERQI LHQKETNQDVQCNRFFPSR

-SVPEQSV- - - - -DNELEQAGRSKRGSI LQLCEEI AGElI ESDTVEVKKESSQMESVK- EEKPTElI KLEETDNERQI LHQKETNQDVHCNRFFPSR
-SVPEQTG- - - --DNGLEQAGTSKRGSI LQLCEEI AGElI ESDTVEVKKESSQMESVK- EEKPTEI KLEETETERQI LHQKEANQDVQCNRFFPSR
-LVPEQSV-- - - -DNELEQAGKSKRGSI LQLCEEI AGEI ESDTVEVKKESSQMESVK- EEKPAEI KLEETDI ARQI LHQKETNQHVQCNRFFPSR
-LVPEHSD- - - - -DQELEQAGKSKRGSI LQLCEEI AGElI ESDTVEVKKESSCVESVK- EEKPAEVKLQGTDAERQI LHHKEANQDVRSNRFFPSR
-SVPEQS- - - - - -DNDLEQAGKSKRGSI LQLCEEI AGEl ESDNVEVKKESSQMESVK- EEKPTElI KLEETSVERQI LHQKETNQDVQCNRFFPSR
- SVPEQS- - - - - -DNELEQAGKSKRGSI LQLCEEI AGEI ESDNVEVKKESSQMESVK- EEKATElI KLEETNVERQI LHQKETNQDVQCNRFFPSR
-SVPEQS- - - - - -DNELEQAGKSKRGSI LQLCEEI AGEI ESDNVEVKKESSQMESVK- EEKPTEI KLEETSVERQI LHQKETNQDVQCNRFFPSR
-TEPEGNT- - - - - DKHQEEVVKTKRVSI LELCEEI AGEI ESDTVEVKRESLCTESVK- EDE- NLTKLEPTEVETQVI TQKEPNENTQCKRFFPSR
- SVSETKV- - - - -ADQPESDVKSKRVSI LELCEEI AGEI ESDTVEVKKDSPNAECSK- TEE- - EKHAEVQL QQSEML TQKEPAQSAQCKRFFPSK

KAPTSTEQVELKKGI TLTFGG- - - - - - - - LKPKPKI FI GAAFFSTGKKPSSMYKRSAPKS
LTVKRQKTGHSGTAKNTSAPTLPDVPTAKRI SI LDLCNEI AGEI ESDTVEVKKDMPSSQDI QKEEHPI VENKESAQPEAVNVCHTGEKEETQSKRFFSSK
VTVERRKT- VSGTAKNKPTPSLPDVPKAKRI S| LDI CNEI AGEI ESDTVEVKKDVPSSQDMQQKDHLI EENKESAQPEAI HLCHGEEKNKSHSKRFFSSR
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+ Majority

u L L u
Majority KTKPVKCI LNGI NSSAKKNSNWT KI KLSKFNSVQQNKLDS- - QVSPKLGLLRT-- - - - - - SFSLPALEMHHPVTQSTFLGTKPH- DKNI ACQQEKMKEI N
S.cerevisiae = s e e e e e e e e e e ke e e ke e ek e ek e e ek e e e e e e e e e e e e e e ke e eeaeesesesaesssses=-ae 0
C. familiaris KTKPVKCI LNGI NSSTKKNSNWTKI KLSKFNSVQQNKLDS- - QVSPKLGLI RT-- - -- - - SFSLPALEMHHPATQSTFLGTKPHNDKNI ACQQEEMKEI N 518
B. taurus KTKPVKCI LNGI NNSTKKNSNWTKI KLSKFNSVQQNKLDS- - QF SPKSGLLRT-- - -- - - SFSLPALETHQQVTQSTFLGSKPYGDKNKACQQEEMKEVN 459
E. caballus KTKPVKCI LNGMNSSTKKNSNWT KI KLSKFNSVQQNKLDS- - QVSPKLGSLRT-- - - - - - SFSLPALEMHHPVTHSTFI GTKPHDDKNTACQQEDMREI N 465
M. musculus KTKPVKCVLNGI NSSTKKNSNWT KI KLSKFNSVQQHKLDS- - QVSPKLNLLQT-- - -~ - - GLSTSVLEMPHPVSQSTFLEMKAH- - GNVTCQRDKMKGI K 461
M. mulatta KTKPVKCI LNGI NSSAKKNSNWT KI KLSKFNSVQHNKLDS- - QVSPKLGLLRT- - - - - - - SFSPPALEMHHPMTQSTFLGTKPH- DGNI SCQQEEMKETN 459
P. troglodytes KTKPVKCI LNGI NSSAKKNSNWT KI KLSKFNSVQHNKLDS- - QVSPKLGLLRT-- - - - - - SFSPPALEMHHPVTQSTFLRTKLH- DRNI TCQQEKMKEI N 458
H. sapiens KTKPVKCI LNGI NSSAKKNSNWT KI KLSKFNSVQHNKLDS- - QVSPKLGLLRT-- - - - - - SFSPPALEMHHPVTQSTFLGTKLH- DRNI TCQQEKMKEI N 459
M. domestica KANPVKCVLNGLNRLASKKS KWT KI KLGKANHLHQNSLTS- - PVAPKFDPVKTNPKLPQASNHLEASEI HHPKSQSQLLMLKPCDDKDFACQQEKQKEI Y 475
G. gallus KGMPVKCTLNGRSNSSNKNSKWT KI KLLKANNMKQTNLNS- - ANAPKLSLLKN-- FPEVSEASQI ATEAQHSKVEGQLPVTRLSENESATCVQDK- SDPS 484
S. salar TKPALRFAKTKAMVPASE- - - - - ==« -« GKQEKVQAPFLQR- - - CAVVVKTLKE=- - - - - - - EPELTPSVQDVPKSPESLEALSPS- - - Al AEKYGMTKEVR 296
X. laevis TVVRLKCKLDRKNSPAPKNSKWNKI KLKKANNLSGMNVPKI HAVLPNLDVI KA- - - - - - - RSKLTQTGHSVTGTSDKPLDKKLPAGI NSKSTLPDLKKSK 602
X. tropicalis TAVRLKCKLDRKTSPALKNSKWNKI KLNKANNLSRMNI PRNRAI LPNLDVI KA- - - - - - - RSKLSQTGQLAASTLDKTLDKKLPVEMNTVSYLPDSKKTK 627
+ Majority
H . m u u L (DL | u
Majority SEEVKI NDI TVEI NKTTKRAPENCHLXN- 1 KP- XDPPLDNQMKHSFESTPDKNFSLCLESKLE- - NSPVENVTAVSTLLSQAKI DTGENKFPGSAP- QQH
S.cerevisile =000 ---------- MKARKSQRKAGSK- - - - - - - - - - o - e mmm o e o PNLI QSKLQVNNGSKSN- - - - = - - = - oo e e e e m e e m e m e 30
C. familiaris SEEVKTNDVTVEVNKTTKSAPENCHLDNQI KPPPDPPLDNQMKESFESTPDKDFSLCLESKLE- - SSPVGNI STVSALL GQAKI DTGENKFPGSAP- KQH 615
B. taurus SEDVTPNDI TVEMNKI PKKAPENCHLGNQI KPPPDQPLDKQKKDAFESTPDKNCSLCLESKLE- - NNPVENATTVSTLLSQAKI DTGENKFPGSI P- KQH 556
E. caballus SREVKI NDTTI QI NKTTKRAPENCHLDNQI KPCPNPPLDNQRKDSFQSTPDKNYSLCLESKLE- - NNPVENTTTVSALLSQGKI DSGESKFSGPAP- QQH 562
M. musculus SEEVKI NNI Al El NKATKRDPGNCNLDNHI KPSPDSSLDNQMKLSCESAPDQNFSI CSASEVE- - TNPLENTAAASTLLSQAKI DE- DRTFPGSAPNQQH 558
M. mulatta SQEVKI NDI TVEI NKTTERAPENCHLANEI KP- SDPPLDNQMKHSFDSASNKNFSQCLESKLE- - NSPVENVTAVSTLLSQAKI DTGENKFPGSAP- QQQ 555
P. troglodytes SEEVKI NDI TVEI NKTTERAPENCHLANEI KP- SDPPLDNQMKHSFDSASNKNFSQCLESKLE- - NTPVENVTAVSTLLSQAKI DTGENKFPGSAP- QQH 554
H. sapiens SEEVKI NDI TVEI NKTTERAPENCHLANEI KP- SDPPLDNQMKHSFDSASNKNFSQCLESKLE- - NSPVENVTAASTLLSQAKI DTGENKFPGSAP- QQH 555
M. domestica FQEVKSNAKTTEKNRTAERAAENGQLDNQI KHPPKPSMDNQMKHSLEPTLDENFSLYLESSPE- - NTPMKNAAVVPPLLNQAKNHTGESKSPDI TPKQLI 573
G. gallus SERAGSKEVALEMKQPTKRGVEN- - - G- - == - - - - - LLHNLTKHFSEPRPDENFKLRLESSPE- - SSPVKHLTAPKPSK- QLKREPGECDPQGLAPKQLT 569
S.salar 00 e-eeae--- | VLSRSPSPACPAS- - - P----EI NTQGDFI TDTGSDAVFDLSDI SPLNSI TSPVKADAVYPI FGSGSKRPQRKAALDSPVN- - - - 371
X. laevis S- - -AAll QKTSQEKAENG- - - - = = - - - - - - LLDKHI NHDLELTFDEGFKLHLDSSPE- - SSPLKKPPMKPQQLEPEHKKPDVI ASKACASKQLF 680
X. tropicalis - - .- PAAI QKNKQEKTENG- - - - = = = = = - - - VLDKHI NHDLEI TFDEGFRLHLDSSPE- - SSPLKKPPTKPPQLQSEQQNPDVI ASKACASKQLF 704
+ Majority
m . u { u {
Majority -SI LSNQTSKSSDNRETPPNHS- XPKCNS- HLEI TI PKDLK- LKEAEKDDEKQLI | DAGQKRFGAVSCNVCGMLYTASNPEDETQHLLFHNQFI SAVKYV
8. cerevisiae @~ @00 ------ Kl VKCDKCEMSYSSTS- == - === =cmmmmmmmmennn | EDRAI HEKYHTLQLHGRKWSPNWG- - - S| VYTERN- HSRTVHLSRSTGTI TPLNSS 99
C. familiaris -TI LSNQASKTSDNRETPPNHS- WPKCNS- HLEI TI PKVLK- LKEAEKVDEKQLI | DAGQKRFGAVSCNVCGMLYTASNPEDETQHLLFHNQFI SAVKYV 711
B. taurus -SVLCNQTSKTSDNREI PPNHS- WKCNS- HLEI TI PKDLK- LKEAEKADEKQLI | DAGQKRFGAVSCNVCGMLYTASNPEDETQHLLFHNQFI SAVKYV 652
E. caballus -SI LNNQTLKTSDNRETPPNHS- WWKCNS- RLEI TI PKDLK- LKEAEKADEKQLI | DAGQKRFGAVSCNVCGMLYTASNPEDETQHLLFHNQFI SAVKYV 658
M. musculus - SVLSDEASI NRKNRDVPPNHS- QLKHDS- HLEI TI PKSLK- LKDSEKVDEKQLVI DAGHKRFGAVSCNI CGMLYTASNPEDETQHLLFHNQFI SAVKYV 654
M. mulatta -SI LNNQTSKSSDNRETPRNHS- LPKCNS-HLEI TI PKDLK- LKEAEKTDEKQLI | DAGQKRFGAVSCNVCGMLYTASNPEDETQHLLFHNQFI SAVKYV 651
P. troglodytes -SI LSNQTSKSSDNRETPRNHS- LPKCNS-HLEI TI PKDLK- LKEAEKTDEKQLI | DAGQKRFGAVSCNVCGMLYTASNPEDETQHLLFHNQFI SAVKYV 650
H. sapiens -SI LSNQTSKSSDNRETPRNHS- LPKCNS-HLEI TI PKDLK- LKEAEKTDEKQLI | DAGQKRFGAVSCNVCGMLYTASNPEDETQHLLFHNQFI SAVKYV 651
M. domestica -STFNNQI SKTSDNRVSLPNHASSTKYSS- PLEI KI SKDLK- LKETEKDGDKQLI | DAGQKRFGAVSCNI CGMLYTASNPEDETQHLLFHNQFI SAVKYV 670
G. gallus -HTSSTNQTSEPENRVPSTNPALTSKCSN- LLPSEE- Hl QK- LKEAGKDGEKQLI | DAGQKRFGAI SCNI CGMLYTASNPEDETQHLLFHNQF| SAVKYV 665
S.salar 0 ------- CSTPSALSHPLPSAARKKRETN-- - -« - ---nnonnn KQAEADDQLI | DAGQKQFGATVCGSCGMI YSADSLEDNFQHTQFHQSFLDGI KFV 448
X. laevis NSSLRDQMAPSDEGRNTVTSHVSSAKSTCVLSEVNI QKEVKKLKEAEKDSNKQSI | DAGQKRFGAI SCNVCGMLYTASNPEDEAQHLLFHNQFI SAVKYV 780
X. tropicalis NSSLTDQMAPSDEGRNRLTSRVSSAKSTS- - SEANI QKEVKKLKEAEKDGNKQAI | DAGQKRFGAI SCNVCGMLYTASNPEDEAQHLLFHNQFI SAVKYV 802
e AL 1l Il
Majority GWKKERI LAEYPDGRI | MVLPEDPKYALKKVDEI REMVDNDLGF QQAPLMCYS- - - - - RTKTLLFI SNDKKVVGCLI AEHI QWGYRVI EEKLPVI RSEEE
S. cerevisiae PLKKSSPSI THQEEKI VYVRPDKSNGEVRAMTEI MTLVNNELNAPHDENVI WNSTTEEKGKAFVYI RNDR- AVGI I I | ENLYGG- - - - - N- - GKTSSRGR 191
C. familiaris GWKKERI LAEYPDGRI | MVLPEDPKYALKKVDEI REMVDNDLGF QQAPLMCYS- - - - - RTKTLLFI SNDKKVVGCLI AEHI QWGYRVI EEKLPVI RSEEE 806
B. taurus GWKKERI LAEYPDGRI | MVLPEDPKYALKKVDEI REMVDNDLGF QQAPLMCYS- - - - - RTKTLLFI SNDKKVVGCLI AEHI QWGYRVI EEKLPVI RSEEE 747
E. caballus GWKKERI LAEYPDGRI | MVLPEDPKYALKKVDEI REMVDNDLGF QQAPLMCYS- - - - - RTKTLLFI SNDKKVVGCLI AEHI QWGYRVI EEKLPAI RSEEE 753
: M. musculus GWKKERI LAEYPDGRI | MVLPEDPKYALKKVDEI REMVDNDLGF QQAPLMCYS- - - - - RTKTLLFI SNDKKVVGCLI AEHI QWGYRVI EEKLPVI RSEEE 749
M. mulatta GWKKERI LAEYPDGRI | MVLPEDPKYALKKVDEI REMVDNDLGF QQAPLMCYS- - - - - RTKTLLFI SNDKKVVGCLI AEHI QWGYRVI EEKLPVI RSEEE 746
P. troglodytes GWKKERI LAEYPDGRI | MVLPEDPKYALKKVDEI REMVDNDLGF QQAPLMCYS- - - - - RTKTLLFI SNDKKVVGCLI AEHI QWGYRVI EEKLPVI RSEEE 745
H. sapiens GWKKERI LAEYPDGRI | MVLPEDPKYALKKVDEI REMVDNDLGF QQAPLMCYS- - - - - RTKTLLFI SNDKKVVGCLI AEHI QWGYRVI EEKLPVI RSEEE 746
M. domestica GWKKERI LAEYPDGKI | MVLPEDPKYALKKVEEI REMVDNDLGF QQAPLMCSS- - - - - RI KTLLFI SNDKKVVGCLI AEHI QWGYRVI EDKVPDVNSEND 765
G. gallus GWKKERI LAEYPDGRI | MVLPDDPKYALKKVEEI REMVDNDLGF QQAPLMCYS- - - - - RTKTLLFI SNDKKVI GCLI AEHI QWGYRVI EEKVPEI SSENE 760
S. salar GWKKERVVAEFWDGKI | LVLPDDPKYAVKKAEDVRRLADNELGFQQVSLRCPS- - - - - QVKTYLYVNSDRMVVGCLI AEHI RQGFRVLEQP- EQTKDMTR 542
X. laevis GWKKERI VSEYPDGRI | MVLPDDPKYALKKVDEI REMVDNDLGFQQVPLRLHS- - - - - RTKTLLFI SSDKKVAGCLI AEHI QWGYRVI DDLI PEGTSEKE 875
X. tropicalis GWKKERI VAEFPDGRVI MVLPDDPKYALKKVDEI REMVDNDLGFQQVPLRLHS- - - - - RTKTLLFI SNDKKVVGCLI AEHI QWGYRVI DDLSPEGTSEKE 897
O R S N
Majority KVRFERQKAWCCSTLPEPAI CGlI SRI WFSMMRRKKI ASRMI ECLRSNFI YGSYLSKEEI AFSDPTPDGKLFATQYCG- -- - TGQFLVYNFI NGQNST
S. cerevisiae WMVYD- SRRLVQNVYPDFKI G- | SRI W CRTARKLGI ATKLI DVARENI VYGEVI PRYQVAWSQPTDSGGKLASKYNGI MHKSGKLLLPVYI 281
C. familiaris KVRFERQKAWCCSTLPEPAI CGlI SRI WFSMMRRKKI ASRMI ECLRSNFI YGSYLSKEEI AFSDPTPDGKLFATQYCG- --- TGQFLVYNFI NGQNST 900
B. taurus KVRFERQKAWCCSTLPEPAI CGlI SRI WFSMMRRKKI ASRMI ECLRSNFI YGSYLSKEEI AFSDPTPDGKLFATQYCG- --- TGQFLVYNFI NGQNST 841
E. caballus KVRFERQKAWCCSTLPEPAI CGl SRI WFSMMRRKKI ASRMI ECLRSNFI YGSYLSKEEI AFSDPTPDGKLFATQYCG- -- - TGQFLVYNFI NGQNST 847
M. musculus KVRFERQKAWCCSTLPEPAI CGl SRI WFSMMRRKKI ASRMI ECLRSNFI YGSYLSKEEI AFSDPTPDGKLFATQYCG- -- - TGQFLVYNFI NGQNTT 843
M. mulatta KVRFERQKAWCCSTLPEPAI CGl SRI WFSMMRRKKI ASRMI ECLRSNFI YGSYLSKEEI AFSDPTPDGKLFATQYCG- - - - TGQFLVYNFI NGQNST 840
P. troglodytes KVRFERQKAWCCSTLPEPAI CGl SRI WFSMMRRKKI ASRMI ECLRSNFI YGSYLSKEEI AFSDPTPDGKLFATQYCG- -- - TGQFLVYNFI NGQNST 839
H. sapiens KVRFERQKAWCCSTLPEPAI CGlI SRI WFSMMRRKKI ASRMI ECLRSNFI YGSYLSKEEI AFSDPTPDGKLFATQYCG- --- TGQFLVYNFI NGQNST 840
M. domestica KVI FERQKAWCCSTSPEPAVCGI SRI WFSMMRRRKI ASRMI ECLRSNFI YGSYLSKEEI AFSDPTPDGKLFATQYCG- --- TGQFLVYNFI NGQNNN 859
G. gallus MVI FERQKAWCCSTSPEPAI CGl SRI WFSMMRRKKI ASRMI ECLRSNFI YGSYLSKEEI AFSDPTPDGKLFATQYCG- -- - TGQFLVYNFLNGQHQA 854
S. salar EDFMEHHRAWCCSTTPEKAI CGVSRI WFSLARRKGI ATRMLDTVRNSFMYGGHLTKEEI AFSDPTPDGKLFATKYCE- - - - KPAFMVYNFI G 631
X. laevis KALSERVKAWCCSTSPEPAI CGVSRI WF SMMRRKKI ASRMLECLRNNFI YGSFLNKDEI AFSDPTPDGKLFATRYCG- ---TSQFLVYNFI SGHS. 968
X. tropicalis KAl SERVKAWCCSTSPEPAI CGVSRI WF SMMRRKKI ASRMLECLRNNFI YGSFLNKDEI AFSDPTPDGKLFATRYCG- --- TSQFLVYNFVSGHS. 990

Fig. S5. Alignment of Eco 1 proteins. ClustalW alignment of Eco1/Esco1 proteins from various vertebrate species as well as the Eco1/Ctf7 protein from Sac-
charomyces cerevisiae (NP_116683). Shown are the sequences from dog (Canis familiaris: XP_547645); cow (Bos taurus: XP_615012); horse (Eqqus caballus:
XM_001491258); mouse (Mus musculus: NP_001074691); rhesus monkey (Macaca mulatta: XP_001091733); chimpanzee (Pan troglodytes: XP_523883); man
(Homo sapiens: AAH89426); possum (Monodelphis domestica: XP_001367455); chicken (Gallus gallus: XP_419155); and salmon (Sa/mo salar: NP_001133441); as
well as the protein encoded by the cDNA described in this work from Xenopus laevis. Also shown is a hypothetical Xenopus tropicalis protein deduced by
translation of an assembly of ESTs available through the National Center for Biotechnology Information Web site. KEN sequences in the N termini are indicated
by black boxes. The strength of homology at each position is indicated by the height of the vertical bars.
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Fig. 6. Coomassie-stained gels of samples shown in Fig. 4A to serve as loading controls.
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