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Figure S1. Electrospray mass spectra of inhibited Native DcsC with racemic inhibitor 2.
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Figure S2. Electrospray mass spectra of inhibited SUMO-DcsC(A), M1-DcsC(B), M2-DcsC(C) with racemic inhibitor 2.
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Figure S3. MS-MS sequencing data of inhibited M1-DcsC (A) and M2-DcsC mutants (B) by racemic inhibitor 2, indicating the

site of inhibition.
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Figure S4. 'H NMR assay of SUMO-DcsC, exemplarily shown for substrate 1a. The decay of the &-CH peak at 4.05ppm is
recorded over time.



Figure S5. X-ray diffraction structure of chiral inhibitors. ORTEP diagram (30 % probability level) (A: 7a, B: 7b).



Table S1. X-ray data summary for structures 7a and 7b

7a 7b
A. Crystal data
Formula C13H16N205
Formula weight (g/mol) 280.28
Crystal dimensions (mm) 0.25°0.13 " 0.03 0.25°0.25 " 0.05
Crystal system monoclinic monoclinic
Space group P21 (No. 4) P21 (No. 4)
Unit cell parameters 9857 reflections with 5.46°<26< 3325 reflections with 5.48°<2g<
147.08° 138.66°

a (A) 5.92380 (10) 5.9509 (12)

b (A) 7.17870 (10) 7.1789 (12)

c(A) 16.1585 (3) 16.121 (4)

8 (deg) 90.8223 (8) 90.821 (18)

V(A% 687.07 (2) 688.6 (3)

V4 2 2
Peaica (8 cm”) 1.355 1.352
g (mm™) 0.886 0.884

B. Data Collection and Refinement Conditions

Diffractometer

Radiation (A [A])
Temperature (deg C)
Scan type

Data collection 26 limit (deg)
Total data collected

Independent reflections

Number of observed reflections (NO)
Structure solution method
Refinement method

Absorption correction method
Range of transmission factors
Data/restraints/parameters

Extinction coefficient (x)4

Flack absolute structure parameter5
Goodness-of-fit (5)9 [all data]

Final R indices®

R1 [Fo? = 25(Fo?)]
wR> [all data]

Largest difference peak and hole

Bruker D8/APEX Il cCD1
Cu Ka (1.54178) (microfocus source)
-100 -100

w and fscans (1.0°) (5 s exposures)

147.90 135.31
4927 ((7=<h=<7,-8<k=<8,-20=</=< 3111(-7<h=<7,-8<k=<8,-19=</=<18)
20)
2754 (Rint = 0.0174) 2076 (Rint = 0.0492)
2674 [Fo? = 25(Fo2)] 1582 [Fo2 = 2s(Fo2)]
intrinsic phasing (SHELXT—20142)

full-matrix least-squares on F2 (SHELXL—20143)
Gaussian integration (face-indexed)

1.0000-0.7597 1.0000-0.5229
2754/0/ 194 2076 /0/ 182
0.0037(11)

0.08(7) 0.1(5)

1.025 1.097

0.0268 0.0830

0.0729 0.2556

0.171and -0.137 e A-3 0.369 and —0.422 e A-3
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Figure S6. Electrospray mass spectra of inhibited M1-DcsC mutants (Al: 2a, A2: 2b) and M2-DcsC mutants (B1: 2a, B2: 2b).
The mass of inhibitors is 176 Da.
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Figure S7. MS-MS sequencing data of mutant DcsC. Al: M1-DcsC with 2a, A2: M1-DcsC with 2b, B1: M2-DcsC with 2a, B2:



M2-DcsC with 2b.

DcsC
DapF
Consensus

DcsC
DapF
Consensus

DesC
DapF
Consensus

1 10 20 30 40 50 60 70 80 90 100 110 120 130
| |
HIRHRTPSTLPFTKHHGAGHDFYYL-DLRDGPDPSPELCRALADRHKGYGCDLYLGIREPRSARAYARFDI===mmmmmmpmmm e TADGSRSAQCGNGARCYARHAYRAGLARGPRFALDSPSGTHEYD
HHIFHKGHGTONDFVLLPDVDRELVLTRHRVHHLCDRRKELGRDGVLRVTTHGHHQHVGVLDSLPEGVRVTDNYHDYRNHDESRRQHEGNGVRVFHHYLRHSGLEVRBEFVVGSLHGPRPVT

eesssssshPiFaKgHGaqNDFY1L ,DlraeldlsaarcaflaDRrKGlGaDgYLr !rearafirAYaalDiv.e.eesee Moo .nADGSaaaqCGHGaRcfAawaraablarrdrFaldSlaGpreYd
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CHHYEAAYADYSYD======---HGKANRLGAGEAYYG~-GRRFHGLAYDYGNPHLACYDSOLTYDGLAALDYGAPYSFDGAQFPDGYNYEYLTAPYDGAYHHRYHERGYGE TRSCGTGTYARAYARLARY
chda#aaraalaYd.........nGhanrqdagEAd1G,GrRfrgalVdnGNPH,Ac! #s#dTadalafr,YGaaVqadGaqlPd, YNVef araesrda¥Yh$RVHErGaGE TraCGsGacAAA, AaLaar
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| 1
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GrpdrnlsYh1PGGELr !supD, ,Adsl¥rGPaalYarGdladasw, ...

Figure S8. Sequence similarity between DcsC and DapF. Red letters indicate high similarity, blue letters depict mediocre

alterations.
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Figure S9. Electrospray mass spectra of inhibited M1-tDcsC mutants (Al1:2a, A2: 2b) and M2-tDcsC mutants (B1: 2a, B2: 2b).
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Figure S10. MS-MS sequencing data of mutant tDcsC. A1l: M1-tDcsC with 2a, A2: M1-tDcsC with 2b, B1: M2-tDcsC with 2a,
B2: M2-tDcsC with 2b.
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Figure S11. Enzyme activities by 'H-NMR. A. SUMO-DcsC with 1a. B. SUMO-DcsC with 1b. C. truncated DcsC with 1a. D.
truncated DcsC with 1b.
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