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Supplementary Figure1: Modified SIA approach, ITC Thermodynamic Parameters and NMR
titration spectra

A)

AGACAC 0.83 UAACNC 0.57 UNACNC 1.00 UNNANC 0.83 UGACAC 0.99 UGACAA 0.95
CGACAC 0.76 UCACNC 0.56 UNCCNC 0.17 UNNCNC 1.00 UGACCC 0.95 UGACAC 1.00
GACAC 1.00 U ACNC 1.00 UNI CNC 0.16 UNN NC 0.81 UGAC C 0.86 UGACA  0.95
UGACAC 0.90 UUACNC 0.43 UNUCNC 0.37 UNNUNC 0.84 UGACUC 1.00 UGACAU 0.96
Position 1 Position 2 Position 3 Position 4 Position 5 Position 6
Ligand Receptor Kd AH AS N value
(Syringe) (Cell) (uMm) (kcal.mol™) (cal.mol™.deg™)
5‘-UGACAC-3* YTH 5.35+0.18 -2.23+0.37 15.6 1.08 £ 0.01
5-UGmC®ACAC-3* YTH 0.103 £ 0.003 -14.4+£0.4 -17.2 1.02+0.01
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Results of the modified SIA approach (32) (Supplemental experimental procedures). 24 oligonucleotide
sequences are tested for binding to the YTH domain. N indicates that the oligonucleotide is synthesized
with a phosphoramidite pool containing all four bases equally populated. For each position, the
oligonucleotides used and the obtained scores are shown. The chemical shift difference is normalized to
the chemical shift difference of the oligonucleotide showing the largest amplitude. Note that position 4
was assayed first, followed by position 3, 2, 5, 6 and 1. For each position, the oligonucleotides with
scores higher than 0.95 are marked in bold. Note that except for position 2 and 3 that show a clear
preference for G and A, respectively, all other positions show only a weak sequence-selectivity in
agreement with the structure of the complex. Individual nucleotides at the position assessed are colored.
Individual oligonucleotides as well as the positions of the hexanucleotide are written left to right in the 5’
to 3’ direction.

Thermodynamic parameters (K, AH, AS and N) with respective errors from the ITC runs.

Overlay of a selected region of 'H-"°N HSQC spectra of titrations of the YTH domain of YT521-B with 5'-
UGm®ACAC-3’ (left) and 5-UGACAC-3’ (right). The molar protein to RNA ratios of the titrations points
are indicated. Both titrations were recorded at a magnetic field strength of 500 MHz.



Supplementary Figure 2: Structural comparison of the free and bound state of the domain and
Intermolecular NOEs to the N6 methyl group.
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A) 2D "H-"*C HSQC plane (ws - 'H = 0.68 ppm) of the 3D '*C F1-edited F3-filtered NOESY 'H-"°C HSQC,
which contains the intermolecular NOEs observed to the N6 methyl in this spectrum. Peaks are labeled
with the protein proton assignment (w2). The intermolecular NOE to W341 HH2 was not included in the
structure calculation as a restraint. This intermolecular NOE is in agreement with the solved structure.

B) Structural comparison of the YT521-B 5-UGm°ACAC-3’ complex structure with the solution structure of
a homologous human YTH domain (PDB ID 2YUD, YTHDC1) displayed as an orange ribbon.

C) Structural comparison of the methyl binding pocket in the free (left) and bound state (right). Coloring as
in B) and Figure 2. Carbon atoms of the free domain are displayed in orange.



Figure S3: Full Alignment and UniProt Entries
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YT521-B HUMAN 344-499 UT”KLKYVL DA FFLIKSNHHEUVQ AKA RMIGG I\.RE\ELPFTV\ HLTNPENERKPVXIGR 50 LCLLFPPDESID
YT521-B LOUSE 94-249 YITKLNYLERDT] [ICRKELPETATAHLYNSHNE P IC
YT521-B ANOPHELES 466-621 YVTKINYLERET] STLEPNEAL GVIKID@VCKRDLPFTSTTHLYNAMNDDKPVXIGR!
YT521-B DROSOPHILA 232-387 ¥MTKLNYLERDI| FFLIKSNNSDNVQ TLHCNDANLNQAE! (SGVIELD] TLHLENTHENE
YT521-B RICINUS REFIIKSLNHHNIQLSVEKGI@ATQVMNEPILEEA] SER ,QLNDLPFQKTLHLKNPLNDYK]
YT521-B COW KNTKCEMIKSNNMMNIYESTCYGIMATGINNTAKEINAE FEVLRAVTNO¥NON|
YT521-B MAIZE 308-465 DDLRVDY¥MY - -/ IKLD: W GCFPVREHIVKDIENGFLORITLONNEN]
MRB1 CEREVISIAE 3-156 IIPPILNIPCNS FEVIKS. FGNKRESE. K [GKAFKVREVIVRDINNRSLKRFLIPSNEM]
YTHDF2 HYDRA 375-530 NPRELNMDFKNSRFFITK: HHGNRRENEAF KTPMYLLF)VN GRECVREI¥VKDVPNNILREIRLENNEN|
YTHDF2 HUMAN 399-551 NPKDFDEX He HHGNKRLDAL 'VYLLF ED} IFVKDVENSQLRETIRLENNENK]
YTHDF1 HUMAN 1-153 NPKEFEENLKSJ HHGNKREDSAFRCMS S SPVYLLF GKECWORIT FVKDVPNNQLREIRLENNDN|
YTHDF2 CHICKEN 350-502 NPKDF HHGNKRLDAL S| VYLLF DVREIFVKDVE! RHIRLENNENE:
YTHDF2 TURTLE 350-502 NPKDFDENPKHG 2 NKRLL G- SPVELLES D) I EVKDVENSQOLRETRLENNEN]
YTHDF2 GUINEA PIG 377-529 NPKDF] K EHGNKRLD. {GPVYLLE GREDVREI FVKDVENSQOLREIRLENNEN]
YTHDF2 CATFISH 405-557 NPKDFDENPKOERVFITIKSY¥SEDDIHRSIKENVECS THEGNKRLDTARRSL XYLLF D) I FVKDVENSQOLREIRLENNEN 'PLEKARQVLKIIAGYKHTT
YTHDF3 HUMAN 1-153 NPKDF! FITKSY¥SEDDIHRSIKYSIRCSTHHGNKREDAAERSLNG YLLF GKEEVKEI FVKDVENNQLREIRLENNDN| EVPLEKAKQVLKITATFKHTT
YTHDF2 XENOPUS 316-468 NPKDFDESLKL FIVKS¥SCDDIHRSIKENINCSTHHGNKRLDAA SLNG——-===~-] KGPL¥LLF GRED] JLEVKDVENGOLRETRLENNDN| s ‘VPLEKR?QVLRII—\JYKH”T
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Alignment Name UNIPROT Entry
YT521-B HUMAN Q96MU7
YT521-B LOUSE EOVM95
YT521-B ANOPHELES W5JNR3
YT521-B DROSOPHILA Q8IRD2
YT521-B RICINUS BI9RBY7
YT521-B COW A7ANQ1
YT521-B MAIZE B6SXK7
MRB1 CEREVISIAE Q06390
YTHDF2 HYDRA T2M255
YTHDF2 HUMAN Q9Y5A9
YTHDF1 HUMAN Q9BYJ9

YTHDF2 CHICKEN

F1P3X6

YTHDF2 TURTLE

K7GEES8

YTHDF2 GUINEA PIG

HOW1K7

YTHDF2 CATFISH

WS5UBTS8

YTHDF3 HUMAN

Q77739

YTHDF2 XENOPUS

Q6DCK2

A) Sequence alignment of a representative selection of YTH domain containing proteins. Boxes indicate the

regions shown in Figure 3A. Hydrophobic residues are colored grey, aromatic residues (F, Y, H, W)
yellow, blue, green and red respectively. Top: Secondary structure representation; first to sixth B-strand,

first to fourth a-helix and the two variable loops. Bottom: Conservation bars.
B) UniProt entries used in the sequence alignment.



