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Figure S-1: Mapping all 127 hits onto protein interaction networks. STRING
database’ was used to generate protein functional association and physical interaction

networks for all 127 proteins passing our two hard filters.
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Figure S-2: lIdentified novel SMYD2 substrates can be nuclear or cytoplasmic.
Cellular localization of confirmed SMYD?2 substrate GFP fusions (green). DAPI images

(blue) below indicate nuclei. The scale bar represents 15um.
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Figure S-3: A more permissive SMYD2 selectivity profile produces novel substrate
candidates. A. Enriched SMYD2 specificity profile used in this work. B. Substrate
candidates with major mismatches (bold) from the enriched SMYD2 specificity profile
but that directly interact experimentally with SMYD2? are shown.
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Table S-1: Summary of filters implemented and associated data source. Hard filters

must be met. Soft filters are selection criteria used as weighting factors.

Questions (in a descending order of importance to Data Source Filter
the selection process) Type

Is the lysine under investigation reported to be Phosphosite Plus DB, Mass  Hard
methyalted, in the first place? Spec experiments

Is the flanking sequence around this lysine similar ~ Published Specificity + Hard
to SMYD2 substrate preference? Published Substrates

Does the KMT target having this lysine directly Published interaction data + Soft
interact with SMYD2 Curated PPI Databases

Does it share interaction partners with SMYD2, STRING Interaction network Soft
e.g., HSP90, or other SMYD2 published substrates? + clustering analysis

Is the KMT target localized in the cytoplasm? UniProt, GeneCards DB Soft
Is the KMT target notably expressed in the heart PubMed, Human Proteome Soft
and/or brain? Map + Human Protein Atlas

Is the KMT target functionally related to SMYD2? Gene Ontology + Reactome, Soft
Similar cellular process, biological pathway? KEGG and STRING-DB

Is there a reliable literature support associating the Text Mining, STRING-DB Soft

KMT target with SMYD2?
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Table S-2: 160 sites selected from the methylome matching our permissive SMYD?2
signature motif. A single methylation site may be present more that once. For example,
TP53-K370 is present three times because it is reported to be mono- di- and tri-
methylated in the methylome.

Supplementary Table 2: 160 sites in 127 proteins selected from the methylome matching our permissive SMYD2 recognition motif. I

- Meth Residue - Flanking Seq - Meth Degree

Uniprot_ID - Name

AOQJNWS UHRF1BP1L K1077 RTLKSQS MONO-METHYLATION MNfA Phosphosite
A4D1EL ZNF804B K113 KALKRLH MONO-METHYLATION N/A Wu et al.
ABNDIO TRIMA49B K202 EMLKKKG DI-METHYLATION MNfA Phosphosite
ATE2D7 EP400 K1423 AKLKASR MONO-METHYLATION N/A Wu et al.
B4DXM8 PIK3R3 K328 QDLKKQA DI-METHYLATION MNfA Phosphosite
B77255 TXNRD1 K38 PTLKAYQ MONO-METHYLATION N/A Wu et al.
ESPL73 FAMSB K2 _ MKAKK MONO-METHYLATION MNfA Wu et al.
F5HOL8 SEC23IP K273 THFKKSL MONO-METHYLATION N/A Wu et al.
F5H335 EIF3A K36 DVMKSKK MONO-METHYLATION MNfA Wu et al.
F8WS30 IGF2BP2 K493 AQFKAQG MONO-METHYLATION M/A Wu et al.
FBWE41 NCBP2 K7 GLLKALR MONO-METHYLATION NfA Wu et al.
HOYS01 LAD1 K18 SS5LKRSR MONO-METHYLATION M/A Wu et al.
HOY9L2 SLAIN2 K50 TSLKAKQ, MONO-METHYLATION NfA Wu et al.
H3B586 STUB1 K2 _ MKGKE MONO-METHYLATION M/A Wu et al.
H7C5D0 DENNDBA K82 HFLKSPN MONO-METHYLATION NfA Wu et al.
13L2C9 PLD2 K388 IMLKRKA MONO-METHYLATION M/A Wu et al.
13KPA2 TM2D1 K5 HILKGSP MONO-METHYLATION NfA Wu et al.
13QRV5 LLGL2 K647 KSLKKSL MONO-METHYLATION M/A Wu et al.
000515 LAD1 K367 SSLKRSS MONO-METHYLATION N/A Phosphosite
014974 PPP1R12A  K1002 EELKMLP DI-METHYLATION N/A Phosphosite
060225 S5X5 K52 VYMKRKY MONO-METHYLATION N/A Phosphosite
075366 AVIL K319 IKMEKSYP MONO-METHYLATION Gelsolin Phosphosite

See excel file for full list
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