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Supplementary Figures
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Supplementary Figure 1. Distribution of molecular weights of the adduct forms of the
fragments in the electrophile library
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Supplementary Figure 2. Diversity of substructures in the library

A. Proportion of chloroacetamide containing substructures. Named groups (see structures in
Fig. 2 of the main text) represent substructures with more than ten instances in the library. B.
Proportion of acrylamide containing substructures in the library containing more than ten
instances. C. Distribution of the rate constants of the different acrylamide substructure groups.
D. Acrylamide substructures with more than ten instances in the library. E. Distribution of
cluster sizes of the electrophile library, only ten clusters contain ten or more members.
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Supplementary Figure 3. Concentration of TCEP does not affect the measured rate
constant in the thiol reactivity assay.

Calculated rate constant of 64 electrophiles with 100 uM, 200 uM and 400 uM TCEP. A. Rate
constant correlation between values measured with 100 uM and 200 uM TCEP. R*=0.88. B.
Rate constant correlation between values measured with 400 uM and 200 uM TCEP. R?=0.94.
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Supplementary Figure 4. Most kinetic rates fit well to a second order reaction equation
A. Distribution of R? values for rate calculations. 67% of the compounds show R?> 0.8.

B. Goodness of fit (R?) for the linear regression of the kinetic rate calculations (see methods)
plotted against the log of the rate constant. Very unreactive compounds show a poor fit.
However, most compounds display a very good fit as shown in B.
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Supplementary Figure 5. N,N-disubstituted chloroacetamides are more reactive than
singly substituted choloroacetamides.

A. Rate constant distributions of chloroacetamides based on primary amines/anilines and
chloroacetamides based on secondary amines/anilines. The latter are significantly more
reactive (p<0.0001). B. Rate constants of methylated chloroacetamides plotted against the
rate constant of their non-methylated counterparts. The line represents X=Y
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Supplementary Figure 6. Good correlation between labeling of NUDT7 in pools of five
compounds per well compared to one compound per well.

A. Comparison between two independent labeling experiments, for 100 random compounds,
performed with the same pooling (five compounds per well).

B. Comparison between % labeling of NUDT7 by 100 individual compounds plotted against
same compounds in pool of five compounds per well.
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Supplementary Figure 7. Chemical structures of non-promiscuous hits from primary
screens against NV3CP, K-Ras®'?°, NNMT, PBP3R*%¢ and USPS.

Indicated labeling refers to the primary screen (24 h, 4 °C, 200 yM compound). The thiol
reactivity rate constant for each compound is also indicated.
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Supplementary Figure 8. Chemical structures and reactivity rates of promiscuous

fragments.
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Supplementary Figure 9. Distribution of rate constants for compounds with no
occurrences of double labeling or with one or two occurrences of double labeling.
3 compounds that showed double labeling in 3 or 4 occurrences are not shown.
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Supplementary Figure 10. No clear correlation between compound thiol reactivity and
overall protein labeling.

A. Promiscuity of compounds is calculated as the total labeling percentage across all ten
screened proteins. Reactivity is presented as the log of the rate constant. PCM-0102496
(green triangle) is a compound which is promiscuous but displays very low reactivity. PCM-
0102140, PCM-0102859, PCM-0102150 (orange triangles; structures illustrated) are on the
contrary, highly reactive but do not label any protein. We should note though that for at least
two or three proteins these compounds are found in wells for which we were not able to
interpret labeling data.

B. The aminothiazole substructure (denoted in green triangles; see Supp. Fig. 12 for
structures) confers promiscuity, however, not all aminothiazoles are highly reactive, nor are
they all promiscuous.
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Supplementary Figure 11. LC/MS/MS analysis identifies cysteine modification site.

A. Integrated intensity of NUDT7 peptides that were identified to be modified by the fragment
relative to control. Low intensity indicates that the peptide was significantly labeled by the
fragment. Peptides containing cysteines are labeled in red. B. Integrated intensity of USP8
peptides that were identified to be modified by the fragment relative to control. Low intensity
indicates that the peptide was significantly labeled by the fragment. Peptides containing
cysteines are labeled in red. C. LC/MS/MS spectra of NUDT7 peptide that was most
significantly labeled by PCM-0102957. Peptide from control sample in blue and peptide from
treated sample in green D. LC/MS/MS spectra of USP8 peptide that was most significantly
labeled by PCM-0102957. Peptide from control sample in blue and peptide from treated
sample in green.
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Supplementary Figure 12. Chemical structures of aminothiazole containing
fragments.
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Supplementary Figure 13. Chemical structures of OTUB2 hits
Fragments selected for follow-up analysis are indicated.
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Supplementary Figure 14. Identified recognition motif mediates a hydrogen bond
network with OTUB2.

Overlay of the co-crystal structures of OTUB2 with compounds PCM-0102954 (magenta; PDB
5QlY) and PCM-0102998 (pink; PDB 5QIV) respectively. The hydrazide motif that re-occurred
in seven of the OTUB2 selective hits mediates three hydrogen bonds with the backbone of
residues Ser223, Asp48, Gly49 and Cys51 itself (to which it is also covalently bound) and
another hydrogen bond with the sidechain of Glu174.
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Supplementary Figure 15. A rotamer flip mediates a new hydrogen bond with
hydrazide motif.

Overlay of 11 co-crystal structures of OTUB2 in complex with various electrophilic fragments
(See Fig. 4A for the various fragments). The rotamer of glutamate 174 is shown in white and
gray for the two fragments containing the hydrazide motif (see Supp. Fig. 7) and in blue for all
other fragments. It clearly shows how this glutamate adopts a different rotamer in order to
form a new hydrogen bond with the hydrazide.
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Supplementary Figure 16. Chemical structures of second generation OTUB2 binders
sharing the chloroacethydrazide motif.
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Supplementary Figure 17. OTUB2 inhibition is irreversible and not affected by dilution
of the sample.

OTUB2 enzymatic rate was measured with DMSO; when diluted 100x (DMSO jump) there
was very little effect of the rate. The rate was then measured in the presence of inhibitors. 1
MM OTUB2-COV-1 had little inhibition, whereas both OTUB2-COV-1 at 100 uM and NEM
completely inhibited the enzyme. Diluting OTUB2-COV-1 x100 to 1 yM (OTUB2-COV-1 jump),
or N-Ethylmaleimide (NEM jump) did not rescue the enzymatic activity - suggesting
irreversible inhibition.
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Supplementary Figure 18. Partial electron density for lead OTUB2 inhibitor.

Co-crystal structure of OTUB2 (white) in complex with OTUB2-COV-1 (magenta; PDB: 5QIl0).
2mF,-DF: map is contoured at 10, showing continuous density from the cysteine thiol to the
compound, indicating the formation of the covalent bond. Density is also clear for the
hydrazide motif, however, there is barely any electron density for the phenyl-cyclopropyl
moiety, suggesting it may be flexible.
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Supplementary Figure 19. Determination of Kinact/Ki for OTUB2-COV-1

A. and C. Rate measurements of the enzymatic activity in the presence of various OTUB2-
COV-1 concentrations to determine the observed first-order rate constant (kobs). B. and D.
Linear fit of kobs vs. the concentration of OTUB2-COV-1 to calculate kinact/Ki which is the
slope of the fit.
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Supplementary Figure 20. OTUB2 inhibitors are selective in lysates.

Gel-based ABPP selectivity assessment. HEK293T cell lysate with or without addition of
purified recombinant OTUB2 was treated with 50 uM of the inhibitors. All residual cysteine
DUB activity was labelled with the fluorescent Rho-Ub-PRG DUB probe. Inhibition of OTUB2
becomes apparent by disappearance of the corresponding band just above 38 kDa. A.
Fluorescence scan and B. InstantBlue stain of samples spiked with 0.05 pg/uL OTUB2. C.
Fluorescence scan and D. InstantBlue stain of samples spiked with 0.1 ug/uL OTUB2.

Lanes 1-3: DMSO negative controls showing probe labeling of DUBs in lysate, of purified
OTUB2 and lysate spiked with OTUB2. Lanes 4-6: lodoacetamide (10 mM) as positive control
eliminates all probe labeling. Lanes 16-18: OTUB2-COV-1 specifically compete with probe
only for OTUB2. Lanes 19-21: Negative control compound OTUB2-COV-10 can only compete
with probe for purified OTUB2 but not for OTUB2 in lysate. Note, it does have other DUB off-
targets (compare lanes 19 and 21)

When incubated with OTUB2 alone, the fragments outcompeted the DUB probe, completely
blocking any labeling at 0.05 pg and significantly diminished labeling at 0.1 pg. This effect is
much more pronounced in spiked lysates. A very pronounced band appears for OTUB2 in the
DMSO control as well as the inactive compound control OTUB2-COV-10 (likely due to merging
with bands of close molecular-weight DUBs). However, for the most potent compound
OTUB2-COV-1, this band completely disappears. For the other analogs, while all diminish the
probe labeling against recombinant OTUB2, none are able to compete with it as well in the
spiked lysate.
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Supplementary Figure 21. Gel-based ABPP shows selectivity using a fluorescent
activity-based DUB probe in HEK293 cells overexpressing OTUB2-GFP.

HEK293 transfected with GFP (lanes 2-6), GFP-OTUB2 (lanes 7-11) or GFP-OTUB2-C51S
(lanes 12-16). A. Fluorescence scan of DUB probe. Each band corresponds to a DUB. The
absence of OTUB2 bands (~65kDa and ~55kDa) at lanes 2-7 indicates the low endogenous
expression levels of OTUB2. The band at ~55kDa likely corresponds to an OTUB2
degradation product since is it not detected in both the endogenous cells (lanes 2-7) or in cells
overexpressing the OTUB2-C51S mutant - not able to be labeled by the DUB probe. B.
Western blot: anti-GFP in red, anti-B-actin in green. The upper red band is the OTUB2-GFP
bound by the DUB probe and is diminishing in a dose-dependent manner with increasing
OTUB2-COV-1. The lower red band is OTUB2-GFP without the DUB probe it is only found in
cells over expressing OTUB2-GFP or the catalytically dead C51S OTUB2-GFP.
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Supplementary Figure 22. Competitive isoTOP-ABPP in HEK293 cells.
Heavy/Light ratio of peptides detected after in a competitive isoTOP-ABPP experiment in cells.
A. Incubation with OTUB2-COV-1 B. Incubation with NUDT7-COV-1. Black line represents

Heavy/Light ratio = 4. The identity of the peptides can be found in Supplementary Datasets 6
&7.
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Supplementary Figure 23. Chemical structures of non-promiscuous NUDT7 hits.
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Supplementary Figure 24. Covalent fragments stabilize NUDT7.

Hits against NUDT7 (see Supp. Fig. 10) were evaluated for thermal stabilization of NUDT7 by
Differential Scanning Fluorimetry (DSF). Thermal denaturation curves were measured for the
untreated protein as well as for protein incubated with 200 uM of the indicated compounds for
24 hours; 4 °C. 26 of the compounds showed substantial stabilization. Experiments were
performed in triplicates and are represented as mean + standard deviation.
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Supplementary Figure 25. Optimized compound potently inhibits NUDT7 in an

enzymatic assay.
Full dose response curve for enzymatic inhibition of NUDT7 by the covalent optimized

compound NUDT7-COV-1 and the parent non-covalent compound NUDT7-REV-1, with either
no pre-incubation or 30 minutes pre-incubation.
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Supplementary Figure 26. Reversible NUDT7 binders do not show enzyme inhibition.
A. Dose response curves for enzymatic inhibition of NUDT7 by non-covalent compounds, with
either no pre-incubation or 30 minutes pre-incubation. B. Structures of non-covalent
compounds.
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Supplementary Figure 27. Determination of Kinact/Ki of primary hit and optimized
probe against NUDT7.
A. Enzymatic activity of NUDT7 as a function of increasing concentrations of NUDT7-COV-1
to determine the observed first-order rate constant (kobs). B. Non-linear fit of kops vs. NUDT7-
COV-1 concentration using Y=kinact"X/(Ki+X) results is a goodness of fit R?>=0.99 with
kinaet=0.01s™", Ki=13.21 pM and kinac/ Ki=757M's™* C. Enzymatic activity of NUDT7 as a function
of increasing concentrations of PCM-0102558 to determine the observed first-order rate
constant (kobs). D. The data could not be fit to a michaelis-menten curve; thus we used a linear
fit to calculate kinact/Ki = 233.1 M's™ (R?=0.984).
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Supplementary Figure 28. Correlation between cellular toxicity and thiol reactivity at
high compound concentrations.

A. % viability of HEK293 cells after 48 hours incubation with the electrophile library at a
concentration of 10 uM as a function of reactivity (second order kinetic rate).

B. % viability of HB-2 cells after 48 hours incubation with the electrophile library at a
concentration of 10 uM as a function of reactivity (second order kinetic rate).

C. % viability of CCD841 cells after 48 hours incubation with the electrophile library at a
concentration of 10 uM as a function of reactivity (second order kinetic rate).

D. % viability correlation between HEK293 and HB-2 cells.

E. % viability correlation between HEK293 and CCD841 cells.

F. % viability correlation between CCD841 and HB-2 cells.
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Supplementary Tables

Avg. k

re-measured

GSH t1/2

compound (M7 S St. Dev. Kk (M S St. Dev. (hours) structure
[0}
PCM-0103020 | 3.85E-08 | 1.10E-08 | 6.01E-08 6.54E-09 | >>6 @‘jﬁuk’a
Qs o
PCM-0102695 | 1.43E-08 | 3.68E-08 | 2.11E-08 541E-09 | 0.3 “//\\H i
N~y o
PCM-0102296 | 1.75E-07 | 7.41E-08 | 1.27E-07 8.19E-09 | 1.6 —% .
H OH
PCM-0103070 | 2.57E-08 | 2.49E-09 | 3.68E-08 3.82E-09 \o/\n/N\HJ\/C'
[0}
(e}
PCM-0103023 | 3.55E-08 | 1.70E-08 | 1.57E-07 2.37E-08 | 3.2 P
A
7 S o
PCM-0102244 | 5.25E-09 | 2.69E-08 | 6.88E-08 5.05E-08 | 2.6 g N/)\HJ‘\/C'
F
PCM-0102246 | 5.53E-08 | 2.39E-08 | 6.53E-08 8.55E-09 | 2.0 s 0
NP
)
0 o
PCM-0102982 | 6.43E-09 | 6.14E-09 | 2.29E-07 1.15E-08 P
S o
PCM-0102260 | -2.11E-08 | 2.79E-08 | -5.53E-09 1.21E-08 | >>6 LA I o
o H
Br. o
PCM-0102505 | 6.69E-08 | 6.77E-09 | 5.90E-08 2.32E-08 | 28 \@NJ\/CI
Cl
N~o o
U
PCM-0102382 | 1.35E-07 | 6.10E-08 | 2.32E-07 4.95E-08 | 1.1 —@’(AJ\/C
[0} (0]
PCM-0102106 | 7.90E-10 | 1.55E-08 | 4.84E-09 3.32E-09 W N~
H H
[0}
HTH\NJ\/C'
PCM-0102957 | 2.87E-07 | 1.04E-07 | 3.75E-07 1.34E-08 | 0.6 o @
(e}
N | NJj\/Cl
PCM-0102665 | 1.24E-07 | 1.95E-08 | 2.15E-07 1.57E-08 | 1.8

Supplementary Table 1. Reactivity comparison for 14 re-sourced compounds.
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Compound 200 uM? | 100 uM
PCM-0102142 90% 80%
PCM-0102153 75% N/AP

PCM-0102158 13% 8%
PCM-0102252 90% 76%
PCM-0102260 7% 18%
PCM-0102275 97% N/A

PCM-0102300 97% 84%
PCM-0102305 1% 48%
PCM-0102339 58% 35%
PCM-0102355 28% 16%
PCM-0102500 30% 16%
PCM-0102577 72% 53%
PCM-0102660 57% 30%
PCM-0102746 85% 70%
PCM-0102799 73% 49%
PCM-0102819 51% 29%
PCM-0102821 57% 29%
PCM-0102954 70% 54%
PCM-0102973 54% 31%
PCM-0102998 76% 55%
PCM-0103007 67% 45%
PCM-0103009 93% 78%
PCM-0103011 97% 84%
PCM-0103048 69% 37%
PCM-0103050 43% 22%
PCM-0103080 52% 30%

Supplementary Table 2. Labeling of OTUB2 with selected hits

@ Compounds were incubated at the indicated concentration for 24 hours with 2 uM protein
in 4 °C. % labeling was assigned via intact protein LC/MS. See Supp. Fig. 6 for chemical
structures of compounds.

® N/A - % labeling could not be assigned due to noisy spectrum.
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PDB ID 5Ql0 5QIP 5QlQ 5QIR 5QlS 5QIT 5QIU 5Qlv 5QIW 5QIX 5QlY 5QlZ
Compound OTUB-COV-1 PCM- PCM- PCM- PCM- PCM- PCM- PCM- PCM- PCM- PCM- PCM-
0102153 0103050 0102305 0102500 0102821 0103011 0102998 0102660 0103007 0102954 0103080
Beamline DLS 104-1 DLS 104-1 DLS 104-1 DLS 104-1 DLS 104-1 DLS 104-1 DLS 104-1 DLS 104-1 DLS 104-1 DLS 104-1 DLS 104-1 DLS 104-1
Wavelength (A) 0.91587 0.92819 0.92819 0.92819 0.92819 0.92819 0.92819 0.92819 0.92819 0.92819 0.92819 0.92819
Space group P 24 P 24 P 24 P 24 P 24 P 24 P 24 P 24 P 24 P 24 P 24 P 24
Cell dimensions:
a, b, ¢ (A) 46.78 58.15 47.58 57.98 | 47.6158.79 | 47.3058.46 | 47.4258.75 | 47.2958.44 | 47.4458.43 | 47.2458.64 | 47.37 58.59 | 47.5558.33 | 47.09 58.17 | 47.21 58.41
' 49.30 50.30 50.20 49.79 50.10 49.71 50.14 49.79 49.86 50.33 49.45 49.58
90.00 116.25 90.00 90.00 90.00 90.00 90.00 90.00 90.00 90.00 90.00 90.00 90.00
a, B,y (deg) 90.00 116.68 116.15 115.94 116.36 115.88 116.28 116.18 116.07 116.38 115.90 115.85
) 90.00 90.00 90.00 90.00 90.00 90.00 90.00 90.00 90.00 90.00 90.00
_ 29.07 - 1.46 22.00-1.63 | 45.06-1.44 | 29.23-1.43 | 29.37-1.53 | 29.22-1.46 | 29.21-1.56 | 29.32-1.39 | 23.87-1.71 | 29.17-1.39 | 29.08-1.58 | 44.62 - 1.63
Resolution range | ("< " e} (1.69 - (1.49 - (1.48 - (1.59 - (1.51 - (1.62 - (1.44 - (.77 - (1.44 - (1.64 - (1.69 -
: : 1.63) 1.44) 1.43) 1.53) 1.46) 1.56) 1.39) 1.71) 1.39) 1.58) 1.63)
Unique 40592 (3873) 30418 44937 44585 37219 41298 34928 47746 25921 48711 32418 30234
reflections (3025) (4478) (4383) (3695) (4036) (3475) (4613) (2573) (4750) (3189) (2993)
Multiplicity 3.0 (2.1) 3.3 (3.4) 3.3 (2.9) 3.3 (2.9) 3.4 (3.4) 3.4 (3.2) 3.4 (3.4) 3.4 (2.8) 3.4 (3.2) 3.3 (2.8) 3.4 (3.5) 3.3 (3.4)
Completeness 98.43 (94.62) 99.34 99.75 98.76 99.84 97.41 99.76 97.10 97.41 98.04 98.18 99.57
(%) ' ' (99.51) (99.78) (97.42) (99.92) (95.68) (99.48) (94.92) (96.77) (95.89) (97.31) (99.83)
Mean I/sigma(l) 14.3 (1.7) 10.8 (1.2) 9.6 (1.2) 14.3(1.7) 14.5 (1.7) 10.2 (1.5) 9.9 (1.5) 11.1 (1.6) 8.8 (1.1) 9.1 (1.5) 12.6 (1.6) 8.5 (1.2)
Wilson B-factor 16.51 21.38 12.62 14.51 17.5 14.16 16.2 13.41 17.49 7.53 18.46 18.44
Rmerge 0.040 (0.357) 0.070 0.067 0.047 0.048 0.071 0.078 0.059 0.107 0.074 0.059 0.094
(0.991) (0.927) (0.626) (0.657) (0.677) (0.702) (0.603) (1.064) (0.621) (0.702) (0.948)
cc1/2 0.999 (0.850) 0.998 0.998 0.999 0.999 0.998 0.998 0.998 0.996 0.997 0.999 0.997
: : (0.484) (0.461) (0.636) (0.700) (0.650) (0.646) (0.643) (0.456) (0.629) (0.684) (0.525)
Refinement
Rwork / Rfree (%) | 17.7/20.0 18.3/20.2 15.9/20.2 14.5/18.3 15.1/19.5 15.2/19.6 15.5/20.8 14.8/18.9 19.1/21.6 15.8/19.7 18.6/20.0 18.5/20.4
Number of non-
hydrogen atoms
(protein/ other/ 1865/ 24/ 1825/41/ 1847122/ 1869 /40 / 1872/29/ 1871/31/ 1858 /26 / 1858 /40/ 1859/20/ 1846/ 44/ 1859/22/ 1865/19/
water) 191 197 228 233 239 207 234 235 194 256 177 206
Average B-factor
(protein/ other/ | 18.18/40.7/ | 2399/ e 18.6/3276 | 2290/ 17.78/30.3 | 2089/ fypadd 1ot Soed 2195/ 1998/
water) 29.66 ’ ’ / 32.54 ’ /31.6 ’ ’ ’ ’ 26.35/32.7 ’
37.82 31.58 34.63 34.72 35.04 28.75 27.59 31.51
Protein residues 225 223 225 225 225 225 225 225 225 223 225 225
r.m.s.d. bonds (A) | 0.014 0.016 0.019 0.019 0.019 0.018 0.016 0.02 0.017 0.02 0.015 0.015
Eargés)'d' angles 1.64 1.74 1.88 1.93 1.86 1.79 1.73 1.94 1.68 2.06 1.63 1.62
Ramachandran
favored (%) 99.1 99.09 98.21 98.65 98.65 99.55 99.1 98.21 99.1 100 97.76 99.1
allowed (%) 0.9 0.91 1.79 1.35 1.35 0.45 0.9 1.79 0.9 0 1.79 0.9
outliers (%) 0 0 0 0 0 0 0 0 0 0 0.45 0

Supplementary Table 3. Crystallography Statistics for OTUB2 complex crystal structures.
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compound % labeling®
Cov-Frag-OTUB2-1 100%
Cov-Frag-OTUB2-2 9%
Cov-Frag-OTUB2-3 0%
Cov-Frag-OTUB2-4 0%
Cov-Frag-OTUB2-5 9%
Cov-Frag-OTUB2-6 53%
Cov-Frag-OTUB2-7 64%
Cov-Frag-OTUB2-8 37%
Cov-Frag-OTUB2-9 0%
Cov-Frag-OTUB2-10 0%
Cov-Frag-OTUB2-11 16%
Cov-Frag-OTUB2-12 56%
Cov-Frag-OTUB2-13 32%
Cov-Frag-OTUB2-14 0%
Cov-Frag-OTUB2-15 0%
Cov-Frag-OTUB2-16 0%
Cov-Frag-OTUB2-17 100%
Cov-Frag-OTUB2-18 0%
Cov-Frag-OTUB2-19 33%
Cov-Frag-OTUB2-20 72%
Cov-Frag-OTUB2-21 0%

Supplementary Table 4. Labeling of OTUB2 with second generation
chloroacethydrazide analogs.

@ Compounds were incubated at a concentration of 100 uM for 24 hours with 2 uM protein in
4 °C. % labeling was assigned via intact protein LC/MS. See Supp. Fig. 8 for chemical
structures of compounds.
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PDB ID 5QH1 5QH8 5QH9 5QHA 5QHH

Compound NUDT7- PCM- PCM- PCM- NUDT7-
REV-1 0102558 0102716 0102951 COV-1
Beamline DLS 104-1 DLS 104-1 DLS 104-1 DLS 104-1 DLS 103
Wavelength (A) 0.9159 0.9159 0.9159 0.9159 0.9762
Space group P321 P321 P321 P321 P321
Cell dimensions:
123.75 124.88 124.67 123.80 124.40
a, b, c(A) 123.75 124.88 124.67 123.80 124.40
40.87 41.28 41.17 41.06 41.10
a, B,y (deg) 90.00 90.00 | 90.00 90.00 | 90.0090.00 | 90.0090.00 | 90.00 90.00
e 120.00 120.00 120.00 120.00 120.00
_ 20.72 - 165 41.28-1.75 | 28.98-1.72 | 53.61-1.57 | 34.29-1.52
Resolution range A '71_1 65) (1.813 - (1.78 - (1.63 - (1.57 -
) ) 1.75) 1.72) 1.57) 1.52)
Unique reflections 43383 37402 39176 49681 56248
(4303) (3688) (3874) (4751) (5573)
Multiplicity 11.2 (11.0) 8.9(7.9) 10.1 (9.8) 7.7 (5.8) 10.1 (10.1)
Completeness (%) 99.96 99.76 99.91 97.41 99.95
(99.95) (99.06) (99.95) (93.41) (100.00)
Mean I/sigma(l) 314 (2.9) 18.7 (2.8) 31.1(2.6) 8.2 (0.5) 16.0 (1.2)
Wilson B-factor 27.8 31.98 28.14 16.91 26.12
Rmerge 0.040 0.093 0.042 0.122 0.063
(0.837) (0.699) (0.796) (2.865) (1.859)
cCl/2 1.000 0.998 1.000 0.997 0.999
(0.860) (0.921) (0.830) (0.534) (0.574)
Refinement

Rwork / Rfree (%) 19.8/21.2 20.7/22.4 18.9/21.2 20.3/24.1 19.5/21.2
Number of non-
hydrogen atoms

(protein/ other/ 1489/ 34 1517 /26/ 1487 /24 / 1484 /27 / 1497/ 41/
water) 1162 159 196 175 179
Average B-factor
(protein/ other/ 32.53/ 36.38/ 29.89/ 30.97/ 30.25/
water) 39.56 / 53.74 / 49.01/ 49.05/ 38.72/
43.66 46.34 42.67 47.08 42.56
Protein residues 186 186 185 185 186
r.m.s.d. bonds (A) 0.013 0.025 0.012 0.019 0.014
r.m.s.d. angles 1.62 1.58 1.61 1.82 1.69
(deg)
Ramachandran
favored (%) 98.3 97.73 98.29 97.71 98.3
allowed (%) 1.7 2.27 1.71 2.29 1.7
outliers (%) 0 0 0 0 0

Supplementary Table 5. Crystallography Statistics for NUDT7 complex crystal
structures.
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