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Figure S1. Sequence alignment of anSMEcpe cloned from C. perfringens (ATCC #13124D-5)
and the gene from C. perfringens strain 13 (accession #BAB80341). Differences between the
sequence determined herein and the sequence in the database are highlighted in red.

Figure S2. EPR of Ml issbauer samples. anSMEcpe Al (red trace), anSMEcpe RCN (black
trace), anSMEcpecisa/cioaicaoa Al (green trace), and anSMEcpecisa/cioaic2oa RCN (blue trace).
Spectra were collected on a Bruker ESP-300 X-Band EPR spectrometer with the following
parameters: frequency, 9.51 GHz; temperature, 13 K; power, 0.101 mW; and modulation
amplitude, 10 Gauss. Spin quantification was performed by comparing the double integral of the
obtained signal to that of a 1 mM Cu(Il)-EDTA standard collected under identical conditions.

Figure S3. LC-MS analysis of anSMEcpe assay. The assay was conducted as described in
Materials and Methods using Kp18Cys as the substrate, Kp9Ser as an internal standard, and
dithionite (4.5 mM) as the required reductant. Green (t=0); Red (t=30 min); Black (t=5, 10, and
20 min).

Figure S4. Turnover of WT RCN anSMEcpe with Cp18Cys. A) Time-dependent formation of
5’-dA (black triangles) and depletion of Cp18Cys (red squares) in the presence of dithionite.
Reaction mixtures contained 4 uM anSMEcpe, 1| mM SAM, 1 mM Cpl18Cys, and 3 mM
dithionite. The data are the averages of two independent trials, and error bars denote one
standard deviation. V. /[Er] values for 5°-dA formation and peptide consumption are 4.50 +
0.052 min™' and 1.91 + 0.259 min™, respectively. B) Time-dependent formation of 5°-dA (black
triangles) and depletion of Cp18Cys (red squares) in the presence of the Flv/FIx’/NADPH
reducing system. Reaction mixtures contained 40 uM anSMEcpe, 1 mM SAM, 1 mM Cp18Clys,
50 uM Flv, 15 uM Flx, and 2 mM NADPH. The data are the averages of two independent trials,
and error bars denote one standard deviation. Vy,/[Er] values for 5’-dA formation and peptide
consumption are 0.22 + 0.003 min™ and 0.21 + 0.032 min™, respectively.

Figure SS. Time-dependent formation of 5’-dA (black triangles) and Kp18FGly (red squares) in
the presence of Kp18SeCys. Reaction mixtures contained 40 pM anSMEcpe, | mM SAM, 0.5
mM Kp18SeCys, 50 uM Flv, 15 uM Flx, and 2 mM NADPH. V. /[Er] values for 5’-dA and
Kp18FGly formation are 0.053 min™' and 0.032, respectively.

Figure S6. Low-temperature X-Band EPR of Flve and anSMEcpe during turnover. Reaction
mixtures contained 100 pM anSMEcpe, 2 mM SAM, 2 mM Kpl8Cys and 204 uM Flve
(e530=4.57 mM™" cm™) at 13 K at 1 min (green), 15 min (red), and 30 min (black). Spectra were
collected on a Bruker ESP-300 X-Band EPR spectrometer under the following conditions:



frequency, 9.51 GHz; temperature, 13 K; power, 0.101 mW; and modulation amplitude, 10
Gauss.

Figure S7. Correlation of spectral changes and product formation during AtsB turnover with
Kp18Cys. A) X-Band EPR (77 K) spectra of a reaction mixture containing 150 uM AtsB, 1 mM
SAM, 1 mM Kp18Ser, 75 uM Flvyy, and 75 uM Flve at 1 min (red), 15 min (green), and 30 min
(black). Spectra were recorded as described in Materials and Methods. B) Time-dependent
quantification of Flve (open circles) and 5'-dA (closed triangles). The black line is a fit of the 5°-
dA data to an equation describing a burst phase followed by a steady-state linear phase.

Figure S8. Stereochemical designation of threonine and allo-threonine.

Figure S9. MALDI MS analysis of a WT RCN anSMEcpe reaction with Kp18Thr (A), or
Kp18alloThr (B). Aliquots removed from the reaction at 0 min (black trace) and 10 min (red
trace) were derivatized with DNPH as described in Materials and Methods. Spectra were
recorded as previously described .

Figure S10. MALDI MS analysis of a WT RCN AtsB reaction with Kp18Thr (A), or
Kp18alloThr (B). Aliquots removed from the reaction at 0 min (black trace) and 10 min (red
trace) were derivatized with DNPH as described in Materials and Methods. Spectra were
recorded as previously described .

Figure S11. UV-vis spectra of Al AtsB C127A and C245A. Al AtsB C127A (11.3 uM; solid
black trace, left axis) contained 9.8 + 0.1 irons and 9.6 + 0.5 sulfides per polypeptide. Al AtsB
C245A variant (6.2 uM; dashed red trace, right axis) contained 12.0 = 1.1 irons and 15.0 + 0.3
sulfides per polypeptide. The Asgs/Assoratio for both is 0.38.

Figure S12. UV-vis spectrum of Al AtsB C291A. The protein (6.4 pM), contained 6.7 + 0.1
irons and 5.6 £ 0.6 sulfides per polypeptide. The A4gs/Asgo ratio was 0.39.

Figure S13. UV-vis spectrum of Al (solid line) and RCN (dashed line) anSMEcpe C276A. Al
anSMEcpe C276A (4 uM, solid line, left Y-axis) and RCnN anSMEcpe C276A (8.4 uM, dotted
line, right Y-axis). The A410/4230 ratios of Al and RCN proteins were 0.36 and 0.45, respectively.

Figure S14. UV-vis of Flve added to electron counting reaction with anSMEcpe.



Table S1: List of primers for site-directed mutagenesis of AtsB

Primer

Sequence

AtsB C127A Forward
AtsB C127A Reverse
AtsB C245A Forward
AtsB C245A Reverse
AtsB C270A Forward
AtsB C270A Reverse
AtsB C276A Forward
AtsB C2768S Reverse

AtsB C276S Forward
AtsB C276A Reverse
AtsB C291A Forward
AtsB C291A Reverse
AtsB C331A Forward
AtsB C331A Reverse
AtsB C334A Forward
AtsB C334A Reverse
AtsB C340A Forward
AtsB C340A Reverse
AtsB C344A Forward
AtsB C344A Reverse
AtsB C357A Forward
AtsB C357A Reverse

anSMEcpe C276 Forward
anSMEcpe C276 Reverse

5’-gctgatcaacgacgeatggGCCcegactgttccgeg-3’
5’-cgcggaacagtcgGGCccatgegtegttgatcage-3’
5’-ggeggaagegeGCCgatagagggceg-3’
5’-cgecctctatcGGCgcgcttecgee-3°
5’-ccagcggcagcGCCgtgcacageg-3’
5’-cgctgtgcacGGCgctgccgetgg-3°
5’-cgtgcacagegeccgcGCCggcageaacctgg-3’
5’-ccaggttgctgecGGCgcgggcegetgtgeacg-3°
5’-cgtgcacagecgeccgc TCCggceagceaacctgg-3’
5’-ccaggttgctgccGGAgecgggcegetgtgeacg-3°
5’-ggacagctctacgccGCCgaccacctgatcaacg-3’
5’-cgttgatcaggtggtcGGCggcegtagagetgtee-3°
5’-gcgecgegaaGCCcagacttgectegg-3’
5’-ccgagcaagtctgGGCttegeggege-3°
5’-ccgegaatgecagactGCCtcggtaaaaatgg-3’
5’-ccatttttaccgaGGCagtctggcattcgegg-3°
5’-cggtaaaaatggtcGCCcagggeggctgecece-3’
5’-gggcagccgecctgGGCgaccatttttaccg-3°

5’-ggtctgecagggegecGCCecggegceatetcaacgecg-3°
5’-cggegttgagatgcgecgeGGCgecgecctggeagacce-3’

5’-ggcaacaaccgectcGCCggaggctactaccge-3’
5’-geggtagtagcctccGGCgaggeggttgttgee-3°

5’-ggagtgtttatcctGCTgatttttatgttttagataaatgg-3°

5’-ccatttatctaaaacataaaaatc AGCaggataaacactcc-3’




Table S2: Retention times and monitored m/z values for Detection Method 1

Retention Time

Parent Ion*

Product Ion 1"

Product Ion 2"

5’-dA 4.7 min

Tryptophan (IS)

6.2 min

252.1(90)
188 (130)

*Respective fragmentor voltages are in parenthesis.

"Respective collision energies are in parenthesis.

136 (13)

146.1 (10)

119 (50)
118 (21)

Table S3: Retention times and monitored m/z values for Detection Method 2

Substrate Retention Time  Parent lon* Product Ion 17 Product Ion 2°
Kp9Ser (IS) 1.4 min 474.4 (180) 719.3 (15) 561.3 (11)
Kp18FGly 3.9 min 1000.7 (180) 905.9 (12) 404.2 (20)
Kp18Ser 4.0 min 1001.7 (180) 906.9 (12) 404.2 (12)
Kp18Cys 4.4 min 1009.9 (180) 1727.8 (12) 914.9 (12)
Kp18SeCys 4.8 min 1033.1 (180) 1414.6 (0) 291.1 (24)
Cpl18Cys 4.8 min 955.3 (180) 477.2 (16) 421.2 (8)
Kp18Thr 4.1 min 1008.7 (180) 1059.6 (18) 914 (14)
Kp18alloThr 3.9 min 1008.7 (180) 1059.6 (18) 914 (14)

*Respective fragmentor voltages are in parenthesis.

"Respective collision energies are in parenthesis.
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Figure S5.
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Figure Sé6.
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Figure S8.
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Figure S9.
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Figure S10.
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Figure S12.
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Figure S14.
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