Supplemental Information

Table 1. Oligonucleotide Sequences and Nomenclature

12bp-hm-Ic

16bp-hm-Ic

20bp-hm-Ic

24bp-hm-Ic

16bp-hm-la

24bp-nm

24bp-hm-1

24bp-hm-2

24bp'-hm-1

24bp'-hm-2

24bp-nonCpG

X, 5-methylcytosine

GGGCCXGCAGGG
CCCGGGCGTCCC
GTGGGCCXGCAGGGTG
CACCCGGGCGTCCCAG
GGATGGGCCXGCAGGGTTGG
CCTACCCGGGCGTCCCAACC
GGTAATGGGCCXGCAGGGTATTGG
CCATTACCCGGGCGTCCCATAAGG
GTGGGCCCGCAGGXTG
CACCCGGGCGTCCGAG
AAATTGAGCCCGAGCCTCCCGTTC
TTTAACTCGGGCTCGGAGGGCAAG
AAATTGAGCCXGAGCCTCCCGTTC
TTTAACTCGGGCTCGGAGGGCAAG
AAATTGAGCCXGAGCCTCCXGTTC
TTTAACTCGGGCTCGGAGGGCAAG
GAGCXCGTAAGCCCGTTCAGGTCG
CTCGGGCATTCGGGCAAGTCCAGC
GAGCXCGTAAGCCCGTTXAGGTCG
CTCGGGCATTCGGGCAAGTCCAGC
TCCAGGACTTCTCTCAGGTTAACT
AGGTCCTGAAGAGAGTCCAATTGA
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manxx KTHPPKCIQCGQYLDDPDLKYGQ-HPPDAVDEPQMLTNEKLSIFDANESGFESYEALPQHKLTCFSVYCKHGHLCPIDTGLIEKNIELFFSGSAKPIYDDDPSL-EGGVNGKNLGPINEWWITGFDGGEKALI
pigxx KADPLKCVQCGQYLDDAELKYEQ-HPPDAVEEIQLLTNERLSIFDANESGFESYEALLQHKLTGFSVYCKRGHLCPIDTGLIEKDVELFFSGSAKPIYEDDPSL-EGGVNGKNLGPINEWWITGFDGGEKALI
cowxx KTNPPKCTECLQYLDDPELRYEQ-HPPDAVEEIQILTNERLSIFDANESGFESYEDLPQHKLTCFSVYCKRGHLCPIDTGLIEKDVELLFSGSAKPIYEDDPSP-EGGINGKNFGPINEWWIAGFDGGEKALL
sheep KTDPPKCTECLQYLDDPELRYEQ-HPPDAVEEIQILTNERLSIFDANESGFESYEDLPQHKLTCFSVYCKRGHLCPIDTGLIEKDVELLFSGSAKPIYEDDPSP-EGGINGKNFGPINEWWIAGFDGGENALL
ratxx KLNPPQCPECGQYLDDPDLKYQQ-HPVDAVDEPQMLTNEALSVFDSNSSWFETYDSSPMHKFTFFSVYCSRGHLCPVDTGLIEKNVELYFSGVAKAIHEENPSV-EGGVNGKNLGPINQWWISGFDGGEKALI
mouse KINSPKCPECGQHLDDPNLKYQQ-HPEDAVDEPQMLTSEKLSIYDSTSTWFDTYEDSPMHRFTSFSVYCSRGHLCPVDTGLIEKNVELYFSGCAKAIHDENPSM-EGGINGKNLGPINQWWLSGFDGGEKVLI
chick KTTPPKCVDCRQYLDDPDLKFFQGDPDDALEEPEMLTDERLSIFDANEDGFESYEDLPQHKVTSFSVYDKRGHLCPFDTGLIERNIELYFSGAVKPIYDDNPCL-DGGVRAKKLGPINAWWITGFDGGEKALI
oposs KSTPPKCMDCRQYLDDPDLKFFQGDPDGALDEPEMLTDERLSIFDANEDGFESYDDLPQHRVTSFSVYDKKGHLCPFDTGLIEKNIELYFSGTVKPIYDDNPCL-DGGVRAKKLGPINAWWITGFDGGEKALI
frogx KTPPPKCMDCRQYLDDPDLKYFQGDPDDALDEPEMLTDERLSLFESNEDGFESYDDLPQHKVTCFSVYDKRGHLCPFDSGLIEKNVELYFSAVVKPIYDDSPSL-DGGVRAKKLGPINAWWITGFDGGEKALI
frogx KAPPPKCMDCRQYLDDQDLKYFQGDPDDALEEPEMLTDERLSLFEANEDGFESYDDLPQHKVTCFSIYDKRGHLCPFDSGLIEKNVELYFSGVVKPIYDDNPSL-DGGVRAKKLGPINSWWITGFDGGEKALI
fishx KTPPPKCPDCRQYLDDSDLKFFQGDPDDALDEPEMLTDERLSLFDSNEDGFESYEDLPQHKITNFSVYDKRGHLCPFDSGLIEKNVELYFSCAVKPIYDDNPCM-DGGVPAKKLGPINAWWITGFDGGEKALI
beexx NIFHNKCEYCRQKLNE--IKFYPGHPNGAVDEEIALIDPKLCLFNGTESFIHESDERPONKLTYFSVYDKNGHLCSFDTGLIEKNVMLYFSGYIKAIYEEDASP-EGGVPTKDMGPINEWYVSGFDGGELALI
waspx RPAEPICEICLQKLNDEDLRLYIGHPNNAVDEYSVLLDPKLCLFNGDELDITEGDARALNKVTCFSVYDKNGHLCPFDGGLIEKNINIYFSGYVKPIYDDDPSI~-EGGIPGKDMGPIVEWWVSGFDGGEQAIV
mothx IPDTEKCNICGQFLNNSDLIYYQGHPQDAVEEYIALTNDKLVLSSGEDGDIME---RPQTNITGFTIFDEQGHLCPIDGGLVENDVRIYMSGYLKSICSDSSEIDEESIPVKDVGPIIEWFIHGFDGGDRNCI
louse FDFSSRCKVCRQDLDDPELRMFQALPNDALEEEVALFDPKLSLFNGTEEDVSFEDTRPSNKLTHFSVFDEYGHLCFFDSGLIEKNALLYVSGYIKPIYDENSSP-EDGVPAHKLGPLSEWWITGFDGGENGLL
louse DSSPVICHICKONILDPNTKLFQGLKESALEEEAALTDDRLQLY-CDGGFIPEIDIKPLHKITCFTVFDGEGHLCPFDTGLIENDQLIFFSGYIKPIYDDDPSP-NNGVPAQELGPIVEWWISGYDGGNSFLI

tickx AVTYTRCSACRQVLDASEIRLFEGDPPDAVDEFLALTDPKLNVFNEADDGGDDVMDTPQHKVTH-~============= GLIEREVELYFSGYVKPIYAEDPSA-DGGICTKALGPIGAWWTAGFDGGESAVV
p6  B7 a2 a3 o4 RIS as ab 30 a7 ol

00... ..480....... 490....... 00....... 510....... --520....... 530....... 540....... 550....... 60......—————-

dnmtl GFSTSE'AEYI LMDPSPEYAPI E'GL!QEKIYI SKIVVEFLQSN SDSTYEDLINKIETTVPPSGLNLNRE‘IEDSLLRHAQFVVEQVESYDEAG

COnBB «x o Toe ol Hu Y vvevuons Keov oKVl rcenonnavun Bl v ns v o win o ne vl xnnma b e SO T | e e

featu ....... . iiiiiiiiiiiiiicecaanas S ...........................................................

manxx GFSTSFAEYILMDPSPEYAPIFGLMQEKIYISKIVVEFLQSN--SDSTYEDLINKIETTVPPSGLNLNRFTEDSLLRHAQFVVEQVESYDEAG-
pigxx GFSTSFAEYILMDPNPEYAPLFSVMQEKIYISKIVVEFLONN--PDSTYEDLINKIETTVPPSVLNLNRFTEDSLLRHAQFVVEQVESYDQAG!
cowxx GFSTSFAEYILMDPSPEYAPLFSVMQEKIYISKIVVEFLQSN--PDSTYEDLINKIETTVPPCMLNLNRFTEDSLLRHAQFVVEQVESYDRAG:
sheep GFSTSFAEYILMDPSPEYAPLFSVMQEKIYISKIVVEFLQSN--PDSTYEDLINKIETTVPPCMLNLNRFTEDSLLRHAQFVVEQVESYDRAG:
ratxx GFSTAFAEYFLMEPSPEYAPIFGLMQEKIYISKIVVEFLQSN--PDAVYEDLINKIETTVPPSAINVNRFTEDSLLRHAQFVVSQVESYDDAK:
mouse GFSTAFAEYILMEPSKEYEPIFGLMQEKIYISKIVVEFLONN--PDAVYEDLINKIETTVPPSTINVNRFTEDSLLRHAQFVVSQVESYDEAK:
chick GFTTAFADYILMEPSEEYAPIFALMQEKIYMSKIVVEFLONN--RDVSYEDLLNKIETTVPPVGLNFNRFTEDSLLRHAQFVVEQVESYDEAG:
oposs GFTTAFADYILMAPSEEYAPIFALMQEKIYMSKIVVEFLONN--PDVSYEDLLNKIETTVPPAGLNFNRFTEDSLLRHAQFVVEQVESYDEAG:
frogx GFTTAFADYILMDPSEEYSSIFALIEEKIYMSKIVVEFLQNN--PDVSYEDLLNKIETAVPPSALNFNRFTEDSLLRHAQFVVEQVESYDEAG
frogx GFTTAFADYILMDSSEEYSSIFALMQEKIYMSKIVVEFLONN--PDVSYEDLLNKIETAVPPSGLNFNRFTEDSLLRHAQFVVEQVESYDEAG
fishx GFTTAFADYILMDPSEEYSAIFALMQEKICMSKIVVEFLQKN--QDATYEDLLNKIETTVPPAGLNFNRFTEDTLLRHAQFVVEQVESYDEAG
beexx GFNTAFAEYILMDPSEEYAPFMDIVKEKIYMSKLVIEFLLDE--INPSYEDLLNKFQTIVPPK-
waspx SFSTEIGDYVLMDPSEEYAAFMI. VIEFLLDE YEDLLNKLQTVAMPK-~-GLPKFTEDILLHHAQFICDQIVSFDESA:
mothx TLSTEFGEYNLLKPSEAYTPLMNNLYEKIWLSKVVVEFLEEYHYLQPSYEDLLEVVRDFSIPE-LNNKKMTEEMLHKHAQFVCDQVVSLE--I- --EEDDEPLITLPCMRELIKLMGIKFGKRKIRTQIQ
louse GISTPYCDYYLMEPSPEYEPYMKLARQKSLLSKTVIEFLYDS--PNPTYEELLNRLQAVNVPK--TMAQFDEDTLMRNAQFLIDQVTNMDTAAKKDSSADDDDQLLITTPAMRTIIRLSGATLGKKATKRMMA
louse AFRTPYAEYILMESSSEYSSFMRIPKQKALLTKIVIEFLNNT--SKPTFEELLNRLNEVSVPD--DIEPFDELSICKNAQFIIDQVREVD-- -SNKKLISTPAIQDMIKKYKINIGKLDYGRKRF
tickx GFTTPYADYVLMAPSEQYAPFMDALKEKIYMSKLVIETVVRD--PNSTYEDLLNKLELTPPPQ--GIGKYTEDALLRNAQFVVDQVQSFDVTA- ~DDDETTLITTPCLRSLVKLAGVTLGQRRAMRRGR

Fig. S1: Sequence alignment of the RFTS domain. Sequence alignment and secondary structure of
Dnmtl RFTS domain. Conse: strictly-conserved residues, featur: features. The number row corresponds

to the human sequence. Ortholog sequences are aligned.
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Fig. S2: RFTS-mediated inhibition of DNA binding is independent of DNA sequence, length,
methylation status or CpG content. EMSA analysis of DNA oligonucleotides (100 ng) of different
lengths, sequences and methylation states with 5 uM of protein. The sequences and nomenclature of all
oligonucleotides are described in Table 1. The upper panel shows DNA by Sybr Green staining and the
lower panel shows the presence of Dnmtl protein in the same gel by Coomassie staining. The gel shows
the strong DNA-binding activity of the Dnmtl construct 621-1616; binding is impaired in the RFTS-

containing 351-1616 construct.
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Fig. S3: In trans RFTS inhibition of binding of non-CpG containing DNA. The RFTS domain (2.5 —
5 uM) was added in trans to assays containing 5 pM of RFTS-lacking (621-1616) or RFTS-containing
(351-1616) Dnmtl and 100 ng of non-CpG oligonucleotide. The upper panel shows DNA by Sybr Green
staining and the lower panel shows the presence of Dnmtl protein in the same gel by Coomassie staining.
The RFTS domain inhibits DNA binding to the RFTS-lacking protein, which allows the DNA to migrate
rapidly. No binding was detected with the 351-1616 protein construct.
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Fig S4: Kinetics of RFTS-lacking (621-1616) and RFTS-containing (351-1616) Dnmtl. DNA
substrate-dependent methytransfer rates for 2 nM of RFTS-lacking (A) and 20 nM of RFTS-containing
(B) Dnmtl measured at 1 mM SAM. The initial velocity data was fitted to the quadratic velocity
equation for tight-binding substrates. The RFTS domain confers a ~40-fold reduction in k., and a ~15-
fold increase in K, for the DNA substrate.



