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Supplementary figure 2. OPLS-results for kinase-dead Nek mutants. (A) Representative OPLS-blots of every Nek 
kinase together with their kinase-dead (KD) mutants on the same blot. (B) Purified Nek2 was incubated in vitro with radiola-
beled ATP and a degenerate peptide substrate containing either a serine (S) or threonine (T) phospho-acceptor site, as 
described in supplementary figure 1. Peptide phosphorylation was quantified by scintillation counting (CPM= counts per 
minute).
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Supplementary Figure 3
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Supplementary figure 3. Phosphorylation site-motifs for the Nek kinases and Plk1. Complete sequence logos of the 
phosphorylation-site motifs for Nek1-Nek10, and for Plk1 emphasizing both positive and negative selection. Nek10[S] and 
Nek10[Y] indicate the phosphorylation-site motif of Nek10 on a serine-substrate library or a tyrosine-substrate library 
respectively. The phosphorylation-site motifs for Nek1 and Nek3-Nek10 were determined in this study, the phosphoryla-
tion-site motifs for Nek2 and Plk1 were determined in Alexander et al., 2011.  
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Supplementary Figure 4

Supplementary figure 4. The ability of Nek10 to phosphorylate on tyrosine is unique within the Nek family.  (A) 
Reproduction of the column in the 0 position of the OPLS-dot blots shown in figure 1C, which contain the degenerate peptide 
libraries used to determine phospho-acceptor site specificity, are depicted again for ease of comparison. (B) Frequency of 
each amino acid in the HRD+2 position, which is the position equivalent to Nek10 T657, in all human serine/threonine (ST) 
kinases, all human tyrosine-kinase-like (TKL) kinases, or all human tyrosine (Y) kinases. Note that a lysine in this position 
is extremely common in serine/threonine kinases, while the threonine residue found in Nek10 is quite rare. (C) Purified 
Nek10 was incubated with the indicated peptide substrates and radiolabeled ATP. Peptide phosphorylation was quantified 
by scintillation counting (Mean ± SEM, n=3; CPM=counts per minute). 
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Supplementary Figure 5

A
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D

1 1172
kinase

Y644S358

B

Supplementary figure 5. Nek10 autophosphorylates on Y644 and S358/359 (A) Sequencing results of the U-2 OS 
Nek10 knockout cells confirm out-of-frame editing of both alleles of Nek10 using CRISPR. Chromatograms and DNA 
sequence alignment of the sgRNA target site (exon 5) to the sequencing result of the U-2 OS Nek10 KO clone are present-
ed. Shown are bases 23,286 till 23,592, with the exception of a 220 bp stretch as indicated by the gap between the two 
sequence panels. Sequencing of multiple PCR products indicated that all Nek10 alleles were edited. Sequence 1 contains 
a 19 bp deletion in combination with a 5 bp insertion further downstream (not shown). Sequence 2 contains a large deletion 
of 281 bp. (B) Purified Nek10 WT or a Y644F mutant were incubated with a tyrosine peptide substrate with the sequence 
EWMNWYWQRR and radiolabeled ATP. Peptide phosphorylation was quantified by scintillation counting (CPM=counts per 
minute). (C) Nek10 wild-type (WT), serine-specific (I693P(Ser)), tyrosine-specific (T692P(Tyr)) or kinase-dead (KD) was 
isolated from the cells described in figure 5C and analyzed by mass spectrometry. Table shows the peptide count of each 
identified Nek10 phosphopeptide for each of the Nek10 variants. Phosphorylated sites are indicated by red lower case 
letters. (D) Cartoon representation of the Nek10 protein domain structure. Sites of Nek10 autophosphorylation are indicated. 
(E) Representative MS/MS spectrogram of the Nek10 peptide containing phosphorylated S358.
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Table S1
Table S1 List of sites phosphorylated by the Nek kinases. The Phosphositeplus database was mined for sites on human 
substrates that have been reported to be phosphorylated by any of the Nek kinases for which we determined the motif in 
this manuscript.  The -3 column is shaded yellow. Leucine, methionine and phenylalanine are colored in purple in the -3 and 
+1 positions for all Nek kinases, asparigine is colored in red in the -2 position for Nek6, and basic residues are colored in 
blue in the -1 and +2 positions for Nek1 and Nek3.
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