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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.




72 - 91 1011.4617 2020.9088 2020.9133 -0.0045 0 W.TADGSRSAQSGNGARCVAAW.A Carbamidomethyl (C)

72 - 91 674.6565 2020.9477 2020.9133 0.0343 0 W.TADGSRSAQSGNGARCVAAW.A Carbamidomethyl (C)
219 - 237 665.6338 1993.8796 1993.7993 0.0803 0 E.YGAGETLACGSGACAAAAV.L Inhibitor (C)
220 - 237 828.3916 1654.7686 1654.6927 0.0760 0 Y.GAGETLACGSGACAAAAV.L Inhibitor (C)

72 - 91 738.6553 2212.9441 2212.9338 0.0103 0 W.TADGSRSAQCGNGARCVAAW.A  Inhibitor (C); Carbamidomethvl }C)
220 - 238 817.3961 1632.7776 1632.7777 -0.0001 0 Y.GAGETLASGSGACAAAAVL.M Carbamidomethyl (C) .

Figure S3. MS-MS sequencing data of M1-DcsC (A) and M2-DcsC mutants (B), inhibited 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
Pesica (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 (Rijnt = 0.0492)
2674 [Fo? = 25(Fo2)] 1582 [Fo2 = 25(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 nominal mass of the inhibitor is 176 Da.



Al

72 - 91 674.6555 2020.9447 2020.9133 0.0313 0 W.TADGSRSAQSGNGARCVAAW.A Carbamidomethyl (C)
8l - 91 574.7810 1147.5474 1147.5193 0.0282 0 Q.SGNGARCVAAW.A Carbamidomethyl (C)

226 - 238 1178.5057 1177.4984 1177.5220 -0.0235 0 L.ACGSGACAAAAVL.M 2 Carbamidomethyl (C)
A2

72 - 91 674.6558 2020.9456 2020.9133 0.0322 0 W.TADGSRSAQSGNGARCVAAW.A Carbamidomethyl (C)

215 - 238 837.3826 2509.1260 2509.1326 -0.0066 0 L.RVHEYGAGETLACGSGACAAAAVL.M Carbamidomethyl (C); Inhibitor (C)
B1

73 - 92 709.6366 2125.8880 2125.9018 -0.0138 0 T.ADGSRSAQCGNGARCVAAWA.V  Inhibitor (C)

81 - 98 660.2981 1977.8725 1977.9261 -0.0537 0 Q.CGNGARCVAAWAVRAGLA.R Carbamidomethyl (C); Inhibitor (C)
220 - 238 817.4003 1632.7860 1632.7777 0.0083 0 Y.GAGETLASGSGACAAAAVL.M Carbamidomethyl (C)

220 - 239 882.9251 1763.8356 1763.8182 0.0174 0 Y.GAGETLASGSGACAAAAVLM.R Carbamidomethyl (C)
B2
72 - 91 698.9785 2093.9137 2093.9120 0.0017 0 W.TADGSRSAQCGNGARCVAAW.A 2 Carbamidomethyl (C)
220 - 238 817.3966 1632.7786 1632.7777 0.0009 0 Y.GAGETLASGSGACAAAAVL.M Carbamidomethyl (C)
220 - 238 817.4011 1632.7876 1632.7777 0.0099 0 Y.GAGETLASGSGACAAAAVL.M Carbamidomethyl (C)

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.

1 10 20 30 40 50 60 70 80 90 100 110 120 130
|

|
DcsC  HIRHRTPSTLPFTKHHGAGHDFYYL-DLRDGPDPSPELCRALADRHKGYGCOLYLGIREPRSARAVAAFDI=========H====-=TADGSRSAQCGNGARCYAAHAYRAGLARGPRFALDSPSGTHEYD
DapF HHIFAKGHGTQNDFYLLPDYDAELYLTAARVAALCDRRKGLGADGYLRYTTAGARQAYGYLDSLPEGYRYTDHYHDYRNADGSARQHCGNGYRYFAHYLRASGLEYRDEFYYGSLAGPRPYT
Consensus ........h#iFaKgHGaqNDFY1L ,DlraeldlsaarcaflLaDRrKGlGaDgYLr !rearaArAYaallDis.eeeeseoHeo. . .nADGSaaaqCGNGaRcfAawaraatlarrdrFaldSlaGpreyd

131 140 150 160 170 180 190 200 210 220 230 240 250 260

| |

DcsC  YLDADTFRYALAYPRFAPESIPLFGHDGEQDLYEADLGDGTRYRFAAYSHGNPH-AYIEYDDTATAPYAR-YGRAYAASGLFLPT-YNYGFARYESRDRYHLRYHEYGAGETLACGSGACAAA-AYLHRR
DapF CHHYEAAYADYSYD=======---HGKANRLGAGEAYYG-GRRFHGLAYDYGNPHLACYDSOLTYDGLAALDYGAPYSFDGAQFPDGYNVEYLTAPYDGAYHHRYHERGYGE TRSCGTGTYARAYARLARY
Consensus chda#aaraalaVd,........nGhanrqdagEAd1G,GrRfrgaAYdnGNPH, Ac! #s#dTadalafir ,YGaaYqadGaqlPd, VNYefaraesrdaYh$RYHErGaGETraCGsGacAAA, Aalaar

261 270 280 290 300 310
I 1
DecsC  GRYDRNYSYYLPGGELRISHPDDAADYLHTGPARFYYEGTFLHASY

DapF  GSPTGTLTYHYPGGEYYYTYTD--ATSFLRGPSYLYARGDLADDHHNANG
Consensus GrpdrnlsYhlPGGELr!swpD, ,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).



Al

70 - 79 545.7897 1089.5648 1089.4985 0.0663 0 S.AQSGNGARCVA.A Carbamidomethyl (C)

207 - 241 1261.5435 2521.0724 2521.1512 -0.0787 0 R.VHEYGAGETLACGSGACAAAAVIMR.R 2 Carbamidomethyl (C)
A2

72 - 82 574.7784 1147.5422 1147.5193 0.0230 0 Q.SGNGARCVAAW.A Carbamidomethyl (C)
211 - 229 913.4064 1824.7982 1824.7982 0.0000 0 Y.GAGETLACGSGACAAAAVL.M Carbamidomethyl (C); Inhibitor (C)
B1

64 - 83 709.6366 2125.8880 2125.9018 -0.0138 0 T.ADGSRSAQCGNGARCVAAWA.V Inhibitor (C)

211 - 229 817.4003 1632.7860 1632.7777 0.0083 0 Y.GAGETLASGSGACAAAAVL.M Carbamidomethyl (C)
B2

72 - 82 611.2768 1220.5390 1220.5179 0.0211 0 Q.CGNGARCVAAW.A 2 Carbamidomethyl (C)

211 - 229 817.4121 1632.8096 1632.7777 0.0319 0 Y.GAGETLASGSGACAAAAVL.M Carbamidomethyl (C)

Figure S10. MS-MS sequencing data of mutant tDcsC. Al: 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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Figure S12. Analytical data of 5a. A. 1H-NMR. B. 13C-NMR. C. ESI. D. FTIR
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Figure S14. Analytical data of 6a. A. 1H-NMR. B. 13C-NMR. C. ESI. D. FTIR
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Figure S15. Analytical data of 6b. A. 1H-NMR. B. 13C-NMR. C. ESI. D. FTIR



@ d w000 o o o~ o n Mo N oo«
ERIIIISS =& S8 Q8 R PR
I IR B i 5 & I ] I838a 6w
#hhh)h n oo v v < @ omoe oo .-4.-4;
|
H e
H,N._ _N. o
\n/ 0 d
7a
——T—— —5 T T T — T T I T T
7 6 5 4 3 2 Ppm
o Lo Wy Wy et
4.97 1.00 0.88 0.05 0.07 3.08
0.93 0.08 0.90 0.87 0.89 3.43
B.
n 0 o amnb oun P o
aaq Sup 3w in 3
N ao RN R - >
® @ v Y o o
N NN NN S 0 ~
“ et ]

Q

7a

ZT

HoN

LR R R L L N L R R R R N R R N N L RN R RN R RN A RN R R

240 220 200 180 160 140 120 100 80 60 40 20 0 ppm



C.

User Spectra

Fragmentor Voltage
100 Esi

Source Type

x10 5
6]
5.5
5
45|
4
3.5
34
2.5
24
1.5
14
0.5
0

+ESI Scan (2.6-2.9 min, 18 scans) Frag=100.0V 17060509.d Subtract

(M+Na)+
303.0950

215 220 225

Formula Calculator Results

230

235

240

21’15

250 255 260 265 270
Counts vs. Mass-to-Charge (m/z)

[___Formula | Ion Species

Mass

| Calc. Mass |

m/z | Calc. m/z T Diff (mDa

2%5

Di

ZéO

2é5

DBE

290

295

on

300

T

305

ore

[c13H16 N2 05 [c13 H16 N2 Na 05

280.1058|

280.1059] 303.095]

303.0951

0.17]

ppm
0.59]

7|(M+Na

)+

|

89.87|

D.

o 100 Jrd e

95

L

90

85

80

75

%Transmittance

50

el

45

40

35

30]

25+
204

15

3391.77

3414.50

HoN

3174.29

2988.61

3040.37

University of Alberta - Chemistry Department
*AHN R-INH CAST FILM H20
Fri Sep 29 14:54:46 2017 (GMT-06:00)
1 ¢:\my documents\omnic\autosave\MICR2121.spa

2939.55
2878.11

2509.61
2424.42
2284.54

2564.01

1682.76

1718.45

1537.33"

1497.83" ~
140085

1457.21

1373.33

317.53

1325.29

1358.02

1287.82

1309.26

1
1238.20

121365

00464
850.51

114517
1008.96
91270 ggogo

1028.58

1159.18
936.98

1176.95
1046.09

760.97
695.84

774.55

3500

Figure S16. Analytical data of 7a. A. 1H-NMR. B. 13C-NMR. C. ESI. D. FTIR

3000

2500
Wavenumbers (cm-1)

2000

1500

1000




h

Ji

oLE"L
T8E"L
LBE L
ozy L

zTY L
6Z¥°L
9EV L

Y

L H_th.«

™
gvam.ﬁ

H_l.no..n

Toot
6.7

r Q!wm.v

s6L Tz
mqm.:Hv,

9EV TE—

697 9 —

TLO WL
nmh.:/A
v%.ﬂ“/

T9L°SL

voL 9L
6TO"LL
ELT LL

0T0° 92T
1Tz 92T
68€°8ZT
8ZS°8ZT—
€TL"8ZT
8SL°8ZT

SN

ST T9T—

150 140 130 120 110 100 90 80 70 60 50 40 30 ppm

160



C.

MS Spectrum
x10 4

2.5+
2.25
2,
1.754
1.5
1.25-
1- 7b
0.75
0.5
0.25

Cpd 1: C13H16N205: +ESI Scan (1.3-2.0 min, 41 scans) Frag=200.0V 17031609.d Subtract

303.0954

M+t

Na)+

0 P

Counts vs. Mass-to-Charge (m/z)

MS Spectrum Peak List
[Ton Formula
[c13 H16 N2 Na 05 [Mena)+ | 303.0954]  303.0951

D.

[Ton type [Measured m/z [Calcm/z__|Diff(ppm) | z [Abund
071 1| 25272

2564.00
2509.75
2367.43
228337
1958.13
1885.82

242326

2939.49
2877.35

3392.31

3171.30
2988.61

%Transmittance
[}
o

o
o
]

3414.83

I
b=
[=}
3
o
e}

1683.56

30

University of Alberta - Chemistry Department

1 *AHN S-INH CAST FILM H20

- Fri Sep 29 15:01:18 2017 (GMT-06:00)

1 c:\my documents\omnic\autosave\MICR2122.spa

2

(¢}

1718.94

20

= T T 5 ) T T T
215 230 205 230 235 240 245 250 255 260 265 270 275

1497.38\

1586.39

1609.62

1537.33\

280

1456.94

1357.91

1373.12

1401.15

285 290

1213.65

95

4
316

1238.10
114534

1290.07
1159.15

1177.50

1071.80

1101.58

994 .15 986.02

1008.65

1028.64

1046.20

T
295

850.72

91249 ggr 40

946.97

803.57\—

300

760.31

774.37

695.31

3500 3000 2500 2000
Wavenumbers (cm-1)

Figure S17. Analytical data of 7b. A. 1H-NMR. B. 13C-NMR. C. ESI. D. FTIR

1500

1000

-
305




N -] NHdHdd oo aom®n©WOWNDYONHLH OO ®AHdN®I O W © I~
o d @M MMM NN NN NNNNNNNHEA ) ®O®O O © IR
L ) L o o o N o S N O T N S S N N N - T SR -SR-S~ <«
~oo~ R L IR N A A T R A I I I I B B -

A

7 6 5 4 3 2 i ppm
S e T ha R T
o =3 n © - o
S8 8 S 3 ] 3
w “ - a ~ -
B-
@ ~ S e o
3 S
R 1 BRSNS =R
-« ] ‘m,. =
5 = RRpERY P

L

UL R R I L B B I R L L L L R R N R R N N RN R R RR R R

240 220 200 180 160 140 120 100 80 60 40 20 0 ppm




C.

User Spectra
Fragmentor Voltage Source Type
100 Esi
x10 5
O
1.24 H
bzh N\O < o L (M-H)-
1] 175.0358
(o) (@]
0.8 2a
0.6
0.4
0.2
140 142 144 146 148 150 152 154 156 158 160 162 164 166 168 170 172 174 176 178
Counts vs. Mass-to-Charge (m/z)
Formula Calculator Results
| Formula. | TonSpecies | Mass | Calc.Mass | mj/z [ Calc. m/z
|cs He N2 05 [csH7 N2 05 [ 176.0429]  176.0433]  175.0358] 175.036]
D.
100 JHAHN-SUNKR?
University of Albena - Chemistry Department
J**AHN S INH??, ‘
95-] Tue Oct 03 11:43:12 2017 (GMT-06:00) 4 |
C:\My Documents\omnic\Autosave\MICR2137.spa S
] \ " o .
g < 5
90 > & =l |
| < o [ 8‘
] ~ 8 8 5
o N 0 g
« [ 3l
85-] R g we
| , s g| g
v 5 o ~
= 5]
\ 0
80 fo N e
8 g
9 I 8
e ® 8
g 75 (8)
=
(2]
2 ]
P
[
< 70
65| H H
1 — +
_ N _N. .
\”/ @) & O Li
60
o) @) i
! g
] 2a i
55
‘o
50 D |
< |
N |
= |
3500 3000 2500 2000 1500 1000

Wavenumbers (cm-1)

Figure S18. Analytical data of 2a. A. 1H-NMR. B. 13C-NMR. C. ESI. D. FTIR




A.
©O ® O VW MMV ® M~ VW LI I I MAUNEH DD MANCAHO OO O~ VW ID I ¢ M N o+ OO0 OV YN OO N O
W O O OO ® @O T M MMM MmM®Mm®MMm®MmMm®MNANC0CNASAAASA S @ @ S A - 4 "4 4 OO0 OO0 O0C O OO0 O INmMITANAHINM
L I I I o I L o o o o S N N N U S S S o B S N L L N T T ol T o T T S - - I S N
NSNS 9 Y 9 Y 9 9 Y Y W W 9 W W Y Y YW DY D D d T S S F TS Y S WSS WS WSS S ST MmN A
HoN N. -
(@] %
o)
_ _ 1 1
Ju‘\ - J | J
"
T T ‘ [§ T ‘ T ‘ T T T T | T T ‘ T T I T T T ;‘r
il & N i a ©
o2 N -y 5 5 o
~No “ o o - ~
B.
,., .
o -« o n b W n o
h. .-: * N o F M n o
< P a9°) 929 K9
[ © ~ o~ n o« ~ oo
Ll - s~~~ n @

f
\-

Atk bt bt um;hn,‘?wm, PYIPOTIIN L RWIIVITIEIN STPOny STy
Vw11 Y[R AP PRI U AT RO TR W oo Y O TR I

om0 gt e B 1 b
.,“&Emff‘;L\“mR'fa.ﬁﬁww%%memW R R e o

L R R R R R R N N R N R I L L O N N R R N AR RN R SRR RN R R RN R

240 220 200 180 160 140 120 100 80 60 40 20 0 ppm



C.

User Spectra

Fragmentor Voltage Source Type
100 Esi

x10

(M-H)-
12 O 175.0357

H
o HoN. N p -
o o
06- 2b

041

0.2

0 s . | !

L . MR
_ , - _ L
140 142 144 146 148 150 152 154 156 158 160 162 164 166 168 170 172 174 176
Counts vs. Mass-to-Charge (m/z)

Formula Calculator Results

[ Formula., T TonSpecies | Mass | Calc.Mass | mj/z [ Calc. m/z
[cs H8 N2 05 [csH7 N2 05 | 176.0429]  176.0433]  175.0357] 175.036)
D.
100 [AHN-RINK2?
. = \ I
95- \ g 39
University of Alberta - Chemistry Department 2 Bl
*AHN R INH?? & Q]
90 Tue Oct 03 11:52:49 2017 (GMT-06:00) |
c:\my documents\omnic\autosave\MICR2139.spa R
@ © ) 3l g
85 @ 3 8 12| &)
§ b 8l "J’ ‘m
1 8| g | @
= 5 8 5 F
2 8 o™
s g8 ‘
75 i | /
@ [ a2 /
2 3 o s /
] a N ©
= 5 =] o //
£ 70 Q o)
& /
[ /
= 1 /
3 oN
= 65 2
0 8
H>N H
60-| _ 4
2 W \O < O Li
65 0 O
] 2b
50 9
] [te]
N
3
45 &
©
@)
©
40 -

| 3500 3060 2500 2000 1500 1000
‘ Wavenumbers (cm-1)

Figure S19. Analytical data of 2b. A. 1H-NMR. B. 13C-NMR. C. ESI. D. FTIR

—
178




Literature and Footnotes:
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4
Fc* = kFcl[1 + x{O.OOlFCZI?’/sin(2q)}]‘1/4 where k is the overall scale factor.

5
Flack, H. D. Acta Crystallogr. 1983, A39, 876—881; Flack, H. D.; Bernardinelli, G. Acta Crystallogr. 1999, A55, 908—915;

Flack, H. D.; Bernardinelli, G. J. Appl. Cryst. 2000, 33, 1143-1148. The Flack parameter will refine to a value near zero if
the structure is in the correct configuration and will refine to a value near one for the inverted configuration. The low
anomalous scattering power of the atoms in this structure (none heavier than oxygen) implies that the data cannot be
used for absolute structure assignment, thus the Flack parameter is provided for informational purposes only. The
stereochemistry was assigned on the basis of the established stereochemistry of the precursor compound.

6
S = [SW(F.;)2 - Fcz)z/(n - p)]l/2 (n = number of data; p = number of parameters varied; w = [52(F02) + (O.O429P)2 +
0.0614P]"L where P = [Max(Fo2, 0) + 2Fc21/3).
7
R1=SIIFol = IFclI/SIFol; wR = [SwiFo? - Fc2)2/swiFo)1Y/2,



