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Table S1. Summary of the observed Mg** coordination in DbpA-related crystal structures.

PDB Family Protein ’p Number | A.A. Carbon Ref
Structure Complex ligands | of H,O | ligands atoms
ligands | (shortest | with
Mg2+_13c Mg2+_13C
distance) | <4.2 A
2DB3 DEAD Vasa y'P |4 None y Be !
AMPPnP B*'P Asp399
(PolyU)RNA a’C
Gly 552
2HYI DEAD EIC y'P |3 Thr 89 a’C :
DDX48/elF4AIll | B *'p (3.86A) | Gly 340
AMPPnP y BC
(PolyU)RNA Thr 89
y Bo
Aspl87
2J0S DEAD EIC y'P |3 Thr 89 a’C 3
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AMPPnP y B¢
(PolyU)RNA Thr 89
a’C
Thr 89
1XTJ DEAD Uap56 B3P | Not None y Be |
ADP (3.46A) | modeled Asp196
S Pc
Glul86
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2XAU | DEAH PRP43p Bip |4 Thr 129 | aC 7
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Figure S1. Echo-Detected EPR spectra of several representative DbpA/Mn*"/Nucleotide/RNA
complexes as indicated in the Figure.
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Figure S2. Sample 'H Davies ENDOR spectra. Experimental parameters: /2 / 1 MW pulses 100ns /
200ns respectively, length of the RF pulses was 25us and t was set to 400ns. The largest observed
hyperfine of ~8MHz is characteristic of |A;| of a directly coordinated water ligand.""
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Figure S3. Simulations (red) of the *C ENDOR spectra (black) for the DbpA/Mn*'/AMPPnP/ssRNA
complex. Hyperfine parameters used in the simulations were: (a) Ay =1.4MHz, A, =-0.7MHz. (b) A
=1.5MHz, A, =0.5MHz;
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Figure S4. Comparison of the *C ENDOR spectra of the DbpA/Mn**/nucleotide complexes without
RNA. The type of the bound nucleotide is indicated in the figure legend.
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Figure S5. Comparison of the AMPPnP-bound complexes. The type of RNA cofactor is indicated in
the Figure legend.

——— DbpA/Mn*/ADP

| —— DbpA/Mn*/ADP/dsRNA
DbpA/Mn**/ATP

—— DbpA/Mn*/ADP/dsRNA

Vee - Vv, (MHZ)

Figure S6. Comparison of the DbpA/Mn*'/ADP(ATP) complexes with and without dsSRNA as
indicated in the figure.
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Figure S7. Overlay of the *'P ENDOR spectra of the Mn*"/nucleotide complexes, without DbpA and
without RNA. The type of the bound nucleotide is noted in the Figure legend. Arrows indicate the
position where the difference between the ADP and ATP-analog bound spectra is most pronounced.
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Figure S8. *'P ENDOR spectrum of the ssRNA/ADP/Mn*" complex (no DbpA). * - denotes the
~9MHz coupling of Mn** bound to the RNA phosphates.
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ATPyS hydrolysis measurements: ATPyS and ATP hydrolysis rates were measured under

conditions of the concentration range of the EPR samples used in this work but with Mg*

instead of Mn®". Reaction conditions: [DbpA] = [RNA] = 0.16mM, [ATP] ([ATPyS]) =
0.4mM, [Mg%] = 0.4mM. The reaction was initialized by adding the Mg2+/ATP (or

Mgﬁ/ATPyS) mixture, supplemented with trace amounts of ATy*’P or ATPy>S (Perkin
Elmer), respectively, to the preincubated RNA/DbpA mixture. The reaction was sampled by
extracting 1 pl of the reaction mixture into a 4-ul stop solution (0.2% SDS / 20 mM EDTA
final concentrations). 1ul of each time point was then spotted on a polyethyleneimine (PEI)
cellulose Thin Layer Chromatography (TLC) plate. ATP and its analog were resolved from
their Pi and **S-Pi hydrolysis products, respectively, by developing the TLC plate in 0.3 M
potassium phosphate, pH=7.0. TLC plates were dried and imaged by exposing to a
phosphorous screen (FUJI) that was then scanned by a phosphorimager (FLA-5100, FUJI) .

Images were quantified using Image Gauge (Fuji) and ATP hydrolysis rates were calculated

from the ratio of AT32P or ATPy3SS to 32Pi or 35S—Pi, respectively. Figure S7 shows the results
of such a measurement. It confirms that under our experimental conditions ATP and ATPyS
are essentially hydrolyzed with a similar rate. Moreover, after 5 minutes, which is a
reasonable time between sample preparation and freezing, >90% of the ATPyS already
underwent hydrolysis. This independently supports our ENDOR-based observation that
ATPyS undergoes rapid hydrolysis under the EPR experimental conditions.
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Figure S8. Comparison of the ATPyS and ATP hydrolysis rates measured under conditions
similar to the EPR samples used in this work. The measurements were performed using **P-

and *S-labeled ATP and ATPyS nucleotides, respectively.
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