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Figure S1: tRNA binding and SAM binding to wild-type and mutant ryTrm10. (A) Electrophoretic
mobility shift assays (EMSA) showing the binding of 1xtRNA*P on the wild-type, D206A/D245A,
D206N/D245N, D206L and D245L 1 Trml0 variants. The extreme left panel shows the control
experiment in absence of the protein. EMSA for the WT 1 Trm10 and the mutants were performed using
increasing amounts of enzymes (0.4, 0.8, 1.2 pg). (B-F) Isothermal titration calorimetry (ITC)
experiments for binding of SAM to wild type 7 Trm10 (B) and the D206A/D245A (C), D206N/D245N

(D), D206L (E) and D245L (F) mutants.
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Figure S2: Sequence alignment and conserved active site residues of Trm10 orthologues. (A)
Multiple sequence alignment of Trm10 orthologues. The alignment was performed for archaeal

(saTrm10 and 1xTrm10) and eukaryal (scTrm10 and s, Trm10) Trm10 orthologues discussed in the



manuscript, and for the three human isoforms (TrmT10A, TrmT10B, TrmT10C). Highly conserved
residues are highlighted in red. Residues interacting with the cofactor SAM are indicated by blue
triangles, residues interacting with both SAM and the incoming nucleobase are indicated by a blue star.

(B) Numbering of residues discussed in text for the different Trm10 orthologues.
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Figure S3. Comparison of s,Trm10 and 7xTrm10 structures. Structure and structural superposition
of the NTD (A), the SPOUT domain (B) and the NTD-SPOUT arrangement (C) of s,Trm10 (obtained

from the s,Trm10_FL structure (PDB ID 5a7y)) and nTrm10A26.
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Figure S4. Superposition of the three protein molecules present within the asymmetric unit of the
wSPOUT _SAM crystal structure, shown in two different orientations. The bottom figure shows the

superposition of SAM molecules bound to each of the three protein molecules in the asymmetric unit.
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Figure S5. Superposition of the three protein molecules present within the asymmetric unit of the
wSPOUT _SAH crystal structure, shown in two different orientations. The bottom figure shows the

superposition of SAH molecules bound to each of the three protein molecules in the asymmetric unit.
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Figure S6. Pairwise superposition of the crystal structures of the SPOUT domain of rTrm10 in
different substrate bound states (APO, SAM-bound, SAH-bound). The left panels show the overall
superposition in cartoon representation. The right panels show the conformational changes in the loops
of the trefoil knot, and especially in the L.2 region. The movement of L2 is shown by curved arrows with

reference to the D206 and 1204 residues. The SAM and SAH molecules are shown as sticks with carbon



atom colored yellow and green, respectively. (A) Superposition of SPOUT SAM (grey) with
SPOUT _APO (orange). Note that the side chain of D206 is only partially visible in the nSPOUT APO
structure. (B) Superposition of wSPOUT SAH (purple) with mSPOUT APO (orange). (C)

Superposition of xSPOUT _SAH (purple) with xSPOUT_SAM (grey).
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Figure S7. Conformational plasticity of the L2 and L3 active site loops in Trm10 orthologues. (A)
Superposition of «SPOUT _SAM (grey) with the SAH-bound SPOUT domain of s, Trm10 (light red,
PDB 5a7y). Note that the L2 region is missing in the s, Trm10 structure bound to SAH. (B) Superposition
of SPOUT _SAM (grey) with the SAH-bound SPOUT domain of sc.Trm10 (cyan, PDB 4jwj). (C)
Superposition of xSPOUT_SAM (grey) with the SAH-bound SPOUT domain of s,Trm10 (blue, PDB
4jwh). (D) Superposition of iiSPOUT_SAM (grey) with the SAH-bound SPOUT domain of Human
TrmT10A (magenta, PDB 4fmw). Note that D206 is highly conserved in all the Trm10 orthologues,

while D245 is only present in 1K Trm10 and s, Trm10.
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Figure S8. The electrostatic potential surface of 1nTrm10A26 and comparison with s,Trm10
proposes a potential binding mode of substrate tRNA onto 1, Trm10. (A) Docking model of tRNA;M"
onto s, Trm10, as proposed in Van Laer et al., 2016 (Van Laer et al., 2016). (B) Placement of the tRNA
onto the Trm10A26 structure in a similar position as in the s,Trm10-tRNA docking model shows a
good superposition onto the positive charged surface of i Trm10A26. Note that the C-terminal domain

of 7xTrm10 was not visible in the crystal structure.
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Figure S9: Steady state (Michaelis-Menten) kinetics of the methyltransferase reaction catalyzed

by m«Trm10 mutants D245N (A), D245A (B), D206N (C) and D206N/D245N (D). From left to right

curves are shown using either SAM at a fixed concentration of 20 pM and varying concentrations of

tRNA-G or tRNA-A, or using SAM as a variable substrate at a fixed concentration (4 pM) of tRNA-G

or tRNA-A. For the D245A mutant only full kinetic data with both tRNA’s as variable substrates were

obtained. Each data point is the average (+ s.e.m.) of three independent measurements, except for D245N

and D206N with SAM as variable substrate, where two independent measurements were performed.

The keat and Ky values (+ s.e.) resulting from fitting on the Michaelis-Menten equation are given in the

insets.
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