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Supplementary Figures
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Figure S1 Pyrophosphatase assays of YhdE by fluorescence probe. (a) Real-time assays of YhdE pyrophosphatase
activity by fluorescence sensor. The prior 26 seconds data could not obtained cause the response time of people and
machine. (b) dTTPase activity of YhdE. For kinetic measurements, 75 nM YhdE was assayed under the standard

conditions with increasing concentrations of the substrate dTTP.

Figure S2 The B factor putty cartoon of YhdE E33A structure soaked with dTTP (chain B). The rainbow colours from
red to blue and the thickness of residues from thick to thin represent B factor from high to low. Glu32 highlighted in the
red circle indicates its high B factor.
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Figure S3 The active site pocket of YhdE_E33A after docking. dTTP and residues Argl2, Argl3, Glu32, Asp70, Lys82
and Lys146 are shown as sticks along with protein backbone as cartoon (grey). The hydrogen bonds between YhdE

residues with dTTP, as well as interactions with Mn?*

of dTTP forms many interactions with basic residues of YhdE. The carboxyl group of Asp70 together with a- and 8-
phosphoryl groups of dTTP coordinate with Mn?",
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Figure S4 ITC experiments and interaction studies of the YhdE_D70A mutant with Mn?*. (a) ITC titration curve of 400

uM Mn?" into 40 uM wild-type YhdE as a positive control. (b) ITC titration curve of 400 uM Mn?" into the buffer as a

negative control. (c) ITC titration curve of 400 pM dTTP into 40 uM YhdE D70A in the presence of 1 mM MnCl,.
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Distance(A) Re TS1 INT [ TS2 Pr
r1 165 | 1.77 | 1.85 | 214 | 4.24
r2 399 | 193 | 1.76 | 1.71 1.62
r3 1.00 | 115 | 1.63 | 1.69 | 1.75
r4 1.78 | 1.31 | 1.02 | 1.01 | 1.00

Figure S5 Optimized structures of Reactant (Re), Transition state 1 (TS1), Intermediate (INT), Transition state 2 (TS2)
and Product (Pr) in the stepwise pathway. The important distances (A) for various stationary reaction coordinates along

the pathway are listed in the lower right table.
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Distance(A) Re TS Pr
r1 1.65 2.29 4.24
r2 3.99 1.86 1.62
r3 1.00 1.07 1.75
r4 1.78 1.48 1.00

Figure S6 Optimized structures of Reactant (Re), Transition state (TS) and Product (Pr) in the concerted pathway. The
important distances (A) for various stationary reaction coordinates along the pathway are given in the lower right table.



Supplementary table

Table S1 Data collection and refinement statistics of YhdE E33A crystal soaked with dTTP. Statistics for the highest-resolution shell
are shown in parentheses.

Wavelength (A) 0.97899 R-work 0.1789 (0.2135)
Resom(tgl range (323 '1519_'22&‘; R-free 0.2107 (0.2631)
Space group P4, E;é?:;észg cr);: 3181
Unit cell 7 '234§ (11920?1 g 6.175; Protein residues 373
Total number of 168730 RMS (bonds, A) 0.004
reflections
Unique number of 24274 (2380) RMS (angles, °) 0.80
Completeness (%) 99.8(100) R?;Szi:glzg/zin 97
Mean I/sigma(T) 12.9(9.5) Rj‘l‘l‘i‘v’ggn(‘j/z")‘“ 3
Wilson B-factor 22.83 Ramacharzod/gl n outliers 0
R-merge 0.071 (0.228) Rotamer outliers (%) 1.7
R-meas 0.078 (0.245) Clashscore 4.92
CC12 0.977 Average B-factor 28.87
Nurnbgr of reflections 24273 (2380) Number of solvent 34
used in refinement molecules
Number of reflections 2033 (185) Number of TLS 1
used for R-free groups
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