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[bookmark: _GoBack]The autophosphorylation activity of RIO2 kinase was tested using the Rio2 protein from Chaetomium thermophilum and from Homo sapiens. For the later species, three constructs were assayed: the full-length protein (hRIO2), the truncation corresponding to res. 1 to 353 including loop deletion between res. 131 to 146 (hRIO2(1-353)∆(131-146)) and the truncation from res. 1 to 321 including loop deletion between res. 131 to 146 (hRIO2(1-321)∆131-146). The proteins were purified to homogeneity using the protocol indicated in the Materials and Methods section. Each protein was incubated with γ-[32P] ATP for 120 min at 37 °C in a buffer containing 25 mM Tris pH 7.4, 150 mM KCl, 10 % Glycerol and 5 mM MgCl2. Control reactions were incubated with additional 50 mM EDTA to chelate magnesium ions. All the reactions were stopped by the addition of Laemmli buffer and loaded on a 12.5 % SDS-PAGE, ran for 2 h at 160 V and autoradiographed.  

Figure S1: hRIO2 autophosphorylation activity
The autophosphorylation activity test of Rio2 kinase is described in the supplementary data. The hRIO2(1-321)∆(131-146) was tested using two amounts of protein (3 µg and 12 µg, lane 1 and 2 respectively). Control reactions were measured in presence (lane 1 & 2) or absence (Lane 3 & 4) of Mg2+. Three other constructs were tested and used as positive controls (hRIO2 full length and ctRio2) for hRIO2(1-353)∆(131-146). Each experiment was performed with 10 µg of protein under the same experimental condition. 

 
The autophosphorylation activity of Rio2 was assayed as described in Zemp et al. 1. hRIO2 full-length, ctRio2 were used as positive controls for the hRIO2(1-321)(131-146) and hRIO2(1-353)(131-146). 

Figure S2: Overall similarity of hRIO2, afRio2 and ctRio2
The human RIO2(1-321) model was used as a reference to superimpose hRIO2(1-321)(131-146)(A), afRio2 (B) and ctRio2 (C) shown in grey. The overall r.m.s.d. is indicated beneath the figure. The prototypical kinase motifs are represented in colour. The so-called C-helix (light green), F-helix (magenta), glycine loop (red), catalytic loop (blue) and activation loop (black) are displayed.

Figure S3: Sequence alignment of Rio2 orthologues. 
Sequence alignment has been performed using Chimera 2 and displayed with the help of SEAVIEW 3. The secondary structures are displayed on top of the sequence. Key residues discussed in the manuscript are labelled with a red star.
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