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Figure S1: ESI mass spectrum showing presence of oxidised lanthionine after 1 h at 0 °C
with 1 eq NalO,. Target peptide (A) [M+H]" 557.33, peptide with oxidised lanthionine (B)
[M+H]* 573.27.
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Figure S2: '"H NMR spectra of mutacin I ring B 1. A. Taken at rt. * = major conformer, * =

minor conformer. B. Taken at 80 °C.
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Scheme S1 Synthesis of (Alloc, allyl/Fmoc) MeLan 8

~
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Peptide HPLC, mass spectra and NMR Data

Peptide samples for NMR were prepared by dissolving the lyophilised powders in 0.3 mL anhydrous
deuterated ds,-DMSO.

All 1D and 2D NMR spectra were recorded on a Bruker Avance 600 MHz spectrometer and standard
pulse sequences within the Bruker pulse sequence library were used. All spectra were referenced in
the directly detected dimension using the solvent signal. For 2D 3C-'"H HSQC and HMBC spectra
the 13C dimension was referenced indirectly. Chemical shifts (8) are given in ppm relative to TMS,
and coupling constants (J) are given in Hz.

Sweep widths for 1D NMR spectra were 'H 13 ppm, '3C 240 ppm. Spectral parameters for 2D
spectra are summarised in Table S1. For 2D 'H-'H NOESY spectra, 64 scans were recorded with
2048 points in the direct and indirect dimensions for all peptides except mutacin I ring A (12) and
mutacin ring A truncated (Ser5, Ala8) analogue (15), for which 1024 points were recorded in both
dimensions. A mixing time of 600 ms was used for all NOESY spectra.

Chemical shift assignments were derived manually from COSY, TOCSY, NOESY, 'H-3C HSQC
and 'H-3C HMBC NMR spectra recorded at 25 °C. Abbreviations used in 'H NMR assignment are
as follows: Ar = aromatic, s = singlet, d = doublet, t = triplet, q = quartet, m = multiplet, br s = broad
singlet, br d = broad doublet, dd = doublet of doublets, dt = doublet of triplets, dq = doublet of
quartets, ddt = doublet of doublet of triplets, td = triplet of doublets, tt = triplet of triplets, ttd = triplet
of triplet of doublets, qd = quartet of doublets. Although not stereospecifically assigned, in peptides
containing Leu, the two [B-methyl groups and their corresponding carbon shifts could be
distinguished from each other, and the coupling pairs are denoted ‘a’ and ‘b’. Data processing was
carried out using ACD/NMR Processor Academic Edition, version 12.01 (Advanced Chemistry
Development Inc.), CCPN Analysis version 2.4 and CCPN Chembuild.!

Table S1. Spectral parameters for 2D spectra.

Experiment Sweep Number of Sweep Number of | Name of pulse
width in complex width in complex sequence
direct points indirect points
dimension (direct) dimension | (indirect)
(ppm) (ppm)

COSY 8.67 2048 8.67 2048 cosygpmfqfvg3
TOCSY 8.76 1024 8.76 1024 mlevgp.agi
NOESY 8.77 2048 8.77 2048 noesygpphzs
ROESY 9.15 1024 9.15 1024 roesyetgp

'H-13C HSQC 8.67 1024 231.26 1024 hsqcedetgpsisp2.4
'H-BC HMBC 8.66 2048 241.31 1024 hmbcetgpl3nd

S13




Ring B Peptides

Mutacin I Ring B WT (1)

HRMS (ES+) m/z: [M + H]" Caled for C;3H3;Ns0O4S 462.2022; found 462.2020.

RD047_04 11 (0.372) 1: TOF MS ES+
100~ 462.2020 1.41e5

Instrument Resolution : 13,500

Theoretical Mass (C18H31N507S) : 462.2022
Measured Mass : 462.2020

Error : 0.5 ppm

%

463.2048
484.|1 604

S14



analytical HPLC (Fluka Analytical Discovery BIO C18-10 25 x 4.6 mm column on Dionex HPLC

system) retention time 11.13 min.

1.400 RACHAFL #115 RDO47 _analytical uv_vis 1
T imAU WyL:214 nmj
1,200
1,000+
]
800+
600-|
400+
200+
3 Ba MWNSER
0,
200 ey ; : . : : . - . o1
6.0 25 5.0 75 10.0 125 15.0 17.5 200 225 271

NMR &y (600 MHz, (CD5),S0), . (150 MHz, (CD;),SO)
Major Conformer

Table S2

'H

Residue Number NH « B Y d  Exchangeable

1 - Lan (Dha) 3.90 2.87 NH, - 8.33
3.05
2-Leu 820 4.14 158 1.58 0.86
0.92
3- Gly 8.77 3.64
3.73
4-Lan(Cys) 7.16 424 321
2.81
5 - Thr 8.02 4.14 4.14 1.03 OH - 4.93
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Table S3

13C
Residue Number Cco (v} B Y )
1 — Lan (Dha) 173.96 57.25 40.02
2-Leu 17523 56.11 41.68 2737 2531
25.73
3-Gly 172.20 45.74
4 - Lan (Cys) 173.57 5523 39.92
5 - Thr 60.75 69.36 23.57
Minor Conformer
Table S4
'H
Residue Number NH o B Y ) Exchangeable
1 - Lan (Dha) 4.63 2.58 NH; - 8.00
3.17
2-Leu 8.12 455 1.61 1.74 091
0.95
3- Gly 8.34 3.50
3.78
4 - Lan (Cys) 7.18 441 2.30
3.29
5 - Thr 7.88 4.19 4.16 1.06
Table S5
13C
Residue Number co a B Y )
1 - Lan (Dha) 59.28 32091
2-Leu 176.63 56.47 43.24 2746 23.80
26.81
3- Gly 173.21  46.40
4 - Lan (Cys) 54.02  34.38
5 - Thr 60.74 70.47 23.57
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NOESY
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HSQC
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HMBC
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Nisin Ring B Lan analogue (3)

NH,

o)

H H
HoN 1 S/\4:HJ\H =~ -OH
0] HN O
Cunr
\\“\2\[(N 3
(0]
3

m/z (HRMS, ES+) required for [C1oH33NO6S]* 473.2182, found [CoHs3NgO6S]* 473.2173.

RD230_Z2a 18 (0.626) 1. TOF MS ES+
100~ 473.2173 1 34e3

Theoretical Mass [C19H33N6065]+: 473.2182
Measured Mass : 473.2173
Error: -1.9 ppm

|aT4.2213

310 3201 Staite0l

el 475.2142 1 4371
301.2887 | P il
427 3T6T £70.1359

oy [ | il |l L Jh J |L. i i L M. ey O e
LA AR A I R A 2D A A0 0 LA LA IS LA KA A A0 LS L0 ) A KA LA S
320 340 360 3B0 400 420 440 460 480 500 520 540 560 580 600 620 640

mz

analytical HPLC (Dr Maisch GmbH Reprosil Gold 200 C8 5um 250 x 4.6 mm column on
Agilent HPLC system) retention time 6.04 min.

YIWD1 A, Wavelength=215 nm (Rachael\Rachael_peptide_zoe 2017-07-26 11-05-51\051-0301.D)
mAU |

@

o
2000 T
1500 —

1000 +

500 ‘




NMR 8H (600 MHZ, (CDg)zSO), 8(; (150 MHZ, (CD3)QSO)

Table S6
H
Residue Number NH a B Y ) € Exchangeable
1 - Lan (Dha) 445 2.28 NH, - 8.23
3.32
2-Pro 489 204 171 342
228 1.82 350
3-Gly 8.58 3.54
3.72
4 - Lan (Cys) 8.12 444 252
3.18
5-Lys 847 409 1.57 135 152 277 NH, - 7.63
1.73 CO,H - 12.66
Table S7
13C
Residue Number co o B Y o €
1 - Lan (Dha) 174.63  52.19
2-Pro 17524  62.15 3496 2521 50.56
3-Gly 17298  46.76
4 - Lan (Cys) 173.85 59.65 32.68
5-Lys 17670 ~ 55.21 3355 2575 29.85 41.88
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COSY
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NOESY
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HSQC
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HMBC
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Nisin Ring B WT (2)

% ?;J{

o 2

m/z (HRMS, ES+) required for [C20H34N6068+H]+ 4872339, found [C20H34N606S+H]+
487.2339.

11-0ct-2016LET Premier
Bl ronlh 1 TOF WS ES*
100, 72 §4dea

‘ Instrument Resolution : 13,000
Theoretical Mass [C20H34N6O6S+H]+ 487.2339
Measured Mass : 487.2339
Error : -0.05 ppm

2441
2i41
| |
KA T At e A & e o

8012

analytical HPLC (Dr Maisch GmbH Reprosil Gold 200 C8 5um 250 x 4.6 mm column on

Dionex HPLC system) retention time 11.98 min.

2 501 RACHAEL #1020 [modified by Dr.H.Hales Group] NisB_2 ana Uv_ VIS 1

7 JmAU WVL:214 ni

1-11.980

2,000+
1,500+
1,000+

500+ ‘

o 4{\_Tf e J—J Kri\_ilf_ e _—
50 T - T - r . . . minj
00 25 50 75 100 125 15.0 175 200 223
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NMR 8H (600 MHZ, (CDg)zSO), 8(; (150 MHZ, (CD3)QSO)

Table S8
H
Residue Number NH a B Y o ¢ Exchangeable
1 - MeLan (Dhb) 376~ 3.05 1.11 NH,; - 8.26
2-Pro 466 197 1.87 348
2.22
3-Gly 8.63 3.60
3.83
4 - MeLan (Cys) 7.81 443 2098
2.93
5-Lys 865 422 174 134 152 277 NH, - 7.64
1.59 CO,H - 12.73
Table S9
13C
Residue Number co o B Y o g
1-MeLan (Dhb) 17218 57.41 4380 20.91
2-Pro 175.14  62.87 3472 25.61 50.70
3-Gly 173.34  46.65
4 - MeLan (Cys) 173.41 56.62 34.42
5-Lys 176.04 5497 33.73 25.68 29.84 41.78
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d6-DMSO
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F2 Chemical Shift (ppm)
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Ring A Peptides

Mutacin I Ring A Ser/Ala Analogue (14)

HRMS (ES+) m/z: [M + H]" Caled for C;3sHs7NgO;oS 793.3918; found 793.3928.

RDOBS 12 (0.400) 1: TOF MS ES+
4086004
S 7933928
-
7943520
1953096
722.3842_730.6427 7754697782 3479 2 931.4271 860.5390 890.3783 9163275 2201970 i
1 T T 1 T 1 T 1 T T T 1 T T T 1 T 1 T 1 T T T T
720 740 760 780 800 820 840 860 530 200 20 940
Minimum: -1.5
Maximum: 5.0 20.0 50.0
Mass Calc. Mass mDa PPM DEBE i-FIT Formula
793.3928 793.3918 1.0 1.3 12.5 5573.5 C36 H57 N8 010 s

analytical HPLC (ACE 300A C18-300 150 x 4.6 mm column on Agilent HPLC system)

retention time 8.07 min.

VWD A, Wavelength=210 nm (SN78A 2015-07-03 12-25-40\0OnlineEdited—-020.D)

mAU ] b

800 ] T




NMR 8H (600 MHZ, (CDg)zSO), 8(; (150 MHZ, (CD3)280)

Table S10
1H
Residue NH o B Y b Ar Exchangeable
Number
1 - Phe 4.13 2.88 2-7.32 NH, - 8.09
3.12 3-7.29
4-7.26
2 - Ser 8.85 448 3.62
3-Lan(Dha) 8.33 439 292
2.83
4 -Leu 834 393 149 154 a-0.80
1.74 b-0.83
5-Ala 794 415 1.27
6-Leu 8.00 405 1.60 157 a-0.85
1.69 b-0.90
7-Lan (Cys) 7.78 447 2.79
2.92
8 -Ala 7.93 4.07 1.30 CO,H - 12.63
Table S11
13C
Residue Number CcO o B Y o Ar
1 - Phe 171.34 56.36 40.04 1-138.00
2-131.83
3-132.67
4-130.43
2 - Ser 171.88 57.64 64.83
3 - Lan (Dha) 173.03 56.58 40.51
4 -Leu 174.50 55.77 25.77 41.71 a-24.71
b-26.39
5-Ala 177.01 50.79 20.14
6-Leu 170.11 5433 27.54 42.12 a-24.76
b -26.34
7 - Lan (Cys) 17434 56.07 37.60
8 -Ala 175.24 5433 20.61
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Mutacin I Ring A Ser Analogue (15)

HRMS (ES+) m/z: [M + H]* Calcd for C,4H43NOgS 575.2863; found 575.2859.

RDOSO_3 34 (1.187) 1: TOF MS ES+
100 575.2859 1.04e3

Instrument Resolution : 13,500

Theoretical Mass (C24H43NB608S) : 575.2863
Measured Mass : 575.2859

Error : 0.70 ppm

576.2889
4

577.2875
fd

597.2838

Oty ity AAssEades avas AAARSRSARSAAESEsL s el s s ity THHTT Mz
530 540 550 560 570 580 590 600 610 620 630 640

analytical HPLC (Fluka Analytical Discovery BIO C18-10 25 x 4.6 mm column on Agilent
HPLC system) retention time 6.55 min.

VWD1 A, Wavelength=210 nm (SNT8A 2015-07-03 12-25-40\OnlineEdited—021.D)

mAL ] &
g

1600
1400—5
1200
1000 ]
800 ‘

600 i
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NMR 8H (600 MHZ, (CDg)zSO), 8(; (150 MHZ, (CD3)280)

Table S12
H
Residue Number NH a B Y o Exchangeable
1 - Lan (Dha) 393 292 NH; - 8.19
3.02
2-Leu 9.02 384 155 165 a-095
1.99 b-0.89
3 - Ser 794 4.09 3.69
4 -Leu 7.51 423 167 170 a-0.93
b-0.84
5 - Lan (Cys) 7.79 438 293
6 - Ala 7.79 4.14 1.27 CO,H - 12.63
Table S13
13C
Residue Number CO a B Y S
1 - Lan (Dha) 170.14 55.05 35.99
2-Leu 174.84 57.03 4037 2737 a-2637
b-26.11
3 - Ser 17332 61.05 63.63
4-Leu 17492 54.66 4229 2830 a-24.13
b - 24.57
5 - Lan (Cys) 172.27 55.45 37.54
6 - Ala 176.80 50.83 20.23
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Mutacin I Ring A Truncated WT (25) via Sec(Ph) Elimination

¢

Se

FmocHN MO B/\/\(
0 AN 20 6" NH
Ls sl N

H2N|i|

0
\QJ\OH

H :
O =

21

H,0:MeCN | 1 eq NalO4

O
25 24

m/z (HRMS, ES+) required for [Cz4H4()I\I6O7S‘|‘H]Jr 5572758, found |:Cz4H40I\I6O7S+H]Jr

557.2760.

S52



100+
=
200.11
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|
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| 255.18
I
| 12041
RSS35 309 49
292.07.

19682 | 3mg7q

TS

-

1715341
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0
0~ “NH 0
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71635
?_l!'.ﬁ
‘i"lz.-l_-:
71232,
69285

396,63,

4716

450 500

577.55

800 650 700 750 BOO 850 900 950

LC/MS of intermediate 21 — before attempted elimination

Characterisation data for 25

rd138
rdi38 21 (0740) 1:TCF M5 ES+
100 5573 1.20e4
Instrument Resolution : 13190
Theoretical Mass (C24H40NB60O7S+H) : 557 2758
Measured Mass : 557.2760
Error : 0.36 ppm
=
[558.3
73
1302 M3
1021
1431 593
1032 2750 4, 3B a7
1oz 2141 3034 03
N e L e
100 150 200 250 300 350 400 450 S0 580 600 650 700 750 300 350 900 950 1000
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analytical HPLC (Dr Maisch GmbH Reprosil Gold 200 C8 5um 250 x 4.6 mm column on

Dionex HPLC system) retention time 12.19 min.

450_RACHAEL #562 [modified by Dr H Hales Group] RD138 UV VIS 1
TmAU WVL 214 nm
= 1-12.187
250+
200
150
100
50 o
o
1
50+
g min|
T — |
0.0 50 10.0 15.0 20.0 250 283
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Mutacin I Ring A WT (12)

HS

. O

HN
o SPPS o 3
FmocHN
(0]
v A . W

26

\ HNJSka

i. TCEP, H,0 42 MOHNX\(
> 1
ii. dibromopentanoate H OHN o O~ 'NH (0]
K,CO3, DMSO N L 7 H
HAN Y N ST N Ao
o) H o °
12

-

100, ..-.[--

HS

o)
Hst\f
HN
HN. o
by 9 0% NH o
H
HN 1 N\Z-)J\N i S\/?*\H/N\S)LOH
i HA il i
o = z
“SsH

o]
£
[9 26
' 604.21 42.13
il 604.70
! |
i 843.11
05.12
l421.84
340.25 |,,, 49 l 738.11 34423
1429.04
| ’i 96205 h 1563.47
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LCMS of intermediate 26 — after purification
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Characterisation data for 12
HRMS (ES+) m/z: [M + H]" Calcd for C34Hs3NgO9S 773.3656; found 773.3660.

RD157
RD157 17 {0.598) Cm (17:18) . 1: TOF MS ES+
1004 880.3 98623
8112 7733
8203
| 6204
9483
po53
7743 gng
7853
5304 o 8913 o503
8343
7253
901.3 8513
6314 726.1 Eogge 5 R i
X - X T
o el iy B el
1 TR S T 1L b L ..J.lnl
e oy B i i g e mz
B350 700 750 800 850 900 530 1000

analytical HPLC (Dr Maisch GmbH Reprosil Gold 200 C8 5um 250 x 4.6 mm column on

Dionex HPLC system) retention time 15.07 min.

2500 RACHAEL #780 [modified by Dr.H.Hales Group] RD186 Uv VIS 1
U ImAU WWL:214 nm
] 1-15.073
2,000
1,500
1,000
500
o - e e
| min
8 1 S S |
00 20 40 6.0 8.0 10.0 120 140 16.0 18.0 204
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analytical HPLC (Gradient 5-95% acetonitrile (0.1% TFA) in H,O (0.1% TFA) over lh.
Agilent Technologies 1260 Infinity HPLC system with ACE5 C18-300 150 x 4.6 mm

column) retention time 23.1 min.

mAU 7

75

200 4
1004

1 |
o4 ,-ll, /\f\__\_

-100 ey,

r\.&\\.‘\
-200 — \\“\». R "‘A
1T0 ZTO 3]0 4I0 550 m
NMR 6y (600 MHz, (CD3),S0), 6. (150 MHz, (CD3),SO)
Table S14
H
Residue Number NH « B Y ) Ar Exchangeable
1 - Phe 442 3.11 2-7.28 NH, - 8.19
3-7.33
4-727
2 - Dha - 5.63
6.23
3 - Lan (Dha) 8.57 459 2.75
3.19
4 -Leu 8.40 4.18 1.67 1.58 a-0.86
b-0.81
5 -Dha 8.81 5.54
5.97
6-Leu 843 436 1.65 152 a-0.89
b-0.85
7-Lan(Cys) 794 453 2.77
3.02
8- Ala 8.30 4.18 1.27 CO.H - 12.56
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Table S15

13C
Residue Number CcO o B Y d Ar
1 - Phe 5535 53.27 1-132.57
2-132.45
3-131.61
4-130.23
2 -Dha 166.70 137.87 107.67
3 - Lan (Dha) 173.46 56.07 36.35
4 -Leu 173.72 55.11 40.82 27.51 a-26.90
b - 24.69
5 -Dha 167.85 138.09 108.92
6 - Leu 17475 5429 41.60 27.23 a-26.27
b -24.30

7-Lan(Cys)  173.02 5730 36.37

8-Ala 176.92 50.84 20.48
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HMBC
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Nisin Ring A WT (13)

SPPS
O —_—
FmocHNJ\ﬂ/ o

O

i. TCEP, H,O
ii. dibromopentanoate
K,CO3, DMSO
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4023 \ | 1o
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LCMS of intermediate 32— after purification

S64

1200

/\‘sn
32

P — s — mfz

1300 1400 1500 1800 1700 1800 1900



Characterisation data for 13

HRMS (ES+) m/z: [M + H]* Calcd for C34Hs;NgOoS 753.3969; found 753.3948.

RD231_2 22 (0.7eT) 1. TOF MS ES+
100+ T53.3948 1 60e3

Theoretical Mass [C34H57N8QYS]+: 753.3969
Measured Mass : 753.3948
Error: -2.8 ppm

| 754 3998

|[755 3971

L e s s s s s B v s .||||I:||||||I||||||'rIJlZ
660 670 6B0 690 70O 710 720 730 740 V50 V60 TF70 TBO 790 BOO 810 820 830

analytical HPLC (Dr Maisch GmbH Reprosil Gold 200 C8 5um 250 x 4.6 mm column on
Agilent HPLC system) retention time 9.96 min.

)
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NMR 8H (600 MHZ, (CDg)zSO), 8(; (150 MHZ, (CD3)280)

Table S16
H
Residue Number NH « B Y ) Exchangeable
1-1Ile 379 191 CH,-1.18,1.53 0.89 NH, - 8.09
CH;3-0.97
2 -Dhb 9.78 6.30 1.71
3 - Lan (Dha) 8.15 4.38 2.94
4 -1Ile 794 4.09 2.00 CH,-1.08,1.38 0.77
CH;3-0.88
5-Dha 8.82 5.53
6.04
6 -Leu 8.70 4.25 1.63 1.55 a-0.86
b-0.90
7 - Lan (Cys) 794 447 281
2.95
8- Ala 821 4.17 127 CO,H - 12.61
Table S17
13C
Residue Number CO o B Y )
1-1Ile 59.89 3933 CH,-26.88  17.82
CH; - 14.61
2 -Dhb 133.38 129.68 16.56
3 - Lan (Dha) 173.95 57.18 37.83
4 -Ile 17748 60.79 3925 CH,-27.63 1898
CH; - 13.91
5 -Dha 132.79 107.03
6 - Leu 55.18 41.04 40.86 a-25.02
b-26.36
7 - Lan (Cys) 56.93 43.26
8- Ala 176.99 50.72  20.35
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HMBC
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XPLOR-NIH Parameterisation Data

As it was necessary to have new atom types to define the dehydro residues, a key to these is

provided:
CGH ceH CGH
CAH CAH \CC|-}B/ CBH
T T
I
C CAD NH1 C CAD, NH1
CT/ \NDH/ \C|(|)D/ \CT CT/ \NDH/ \CﬁD/ \CT
HILH ODH HI|DH ODH

The new topology required for Dha, Dhb and a-aminobutyric acid, as well as patches to

create the lanthionine and methyllanthionine bridges, were added to the XPLOR protein.top
file:

! xplor-nih protein topology file, version 1.0
!

residue DHA
group
atom N type=NDH charge=-0.56 end
atom HN type=HDH charge= 0.30 end
group
atom CA type=CAD charge= 0.26 end
group
atom CB type=CBA charge=-0.46 end
atom HB1 type=CAH charge= 0.23 end
atom HB2 type=CAH charge= 0.23 end
group
atom C type=COD charge= 0.60 end
atom O type=0DH charge=-0.60 end

bond N HN
bond N CA
bond CA CB bond CB HBI1 bond CB HB2
bond CA C
bond C 0

improper CA CB C N
improper CB CA HB1 HB2
improper HB1 CB CA C
improper HB2 CB CA N

end
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residue DHB

group

atom N type=NDH charge=-0.56 end

atom HN type=HDH charge= 0.30 end
group

atom CA type=CAD charge= 0.26 end
group

atom CB type=CBB charge=-0.17 end

atom HB type=CBH charge= 0.17 end
group

atom CG type=CGB charge=-0.30 end

atom HG1 type=CGH charge= 0.10 end

atom HG2 type=CGH charge= 0.10 end

atom HG3 type=CGH charge= 0.10 end

group
atom C type=COD charge= 0.60 end
atom O type=0DH charge=-0.60 end
bond N HN
bond N CA
bond CA CB bond CB HB
bond CB CG bond CG HG1 bond CG HG2 bond CG HG3
bond CA C
bond C O
improper CA CB C N
improper CB CA HB CG
improper HB CB CA N
improper CG CB CA C

improper HG1l HG2 CB HG3 !stereo methyl
dihedral CG CB CA N

end
residue MEL 'l Abu for MeLan
group
atom N type=NH1 charge=-0.36 end
atom HN type=H charge= 0.26 end
group

atom CA type=CT charge= 0.00 end

atom HA type=HA charge= 0.10 end
group

atom CB type=CT charge=-0.20 end

atom HB1 type=HA charge= 0.10 end

atom HB2 type=HA charge= 0.10 end
group

atom CG type=CT charge=-0.30 end

atom HGl1 type=HA charge= 0.10 end

atom HG2 type=HA charge= 0.10 end
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atom HG3 type=HA charge= 0.10 end
group
atom C type=C charge= 0.48 end
atom O type=0 charge=-0.48 end
bond N HN
bond N CA bond CA HA
bond CA CB bond CB HBI1 bond CB HB2
bond CB CG bond CG HG1 bond CG HG2 bond CG HG3
bond CA C
bond C O
improper HA N C CB !'stereo CA
improper HB1 HB2 CA CG !stereo CB
improper HG1 HG2 CB HG3 !stereo methyl
dihedral CG CB CA N
end

...C¥Ys - 5 - CYS...

presidue DISU !

lanthionine bridge

group
delete atom 1HG end
modify atom 1CB charge=-0.15 type=CT end
modify atom 1SG charge=-0.10 type=S end
group
delete atom 2HG end
delete atom 2SG end
modify atom 2CB charge=-0.15 type=CT end
add bond 1SG 2CBR
add angle 1CB 1SG 2CB
add angle 1SG 2CB 2CA
add angle 1SG 2CB 2HB1
add angle 1SG 2CB 2HB2
add improper 2HB1 2HB2 2CA 1SG

ADD

end

presidue MDIS !

DIHEdral 1SG 2CB 2CA 2N

methyllanthionine bridge

...MEL - S - CYS...

group
delete atom 1HB2 end
modify atom 1CB charge=-0.10 type=CT end
group
delete atom 2HG end
modify atom 25G charge=-0.10 type=S end
modify atom 2CB charge=-0.10 type=CT end
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add bond 1CB 2S5G

add angle 1CB 2SG 2CB

add angle 1CA 1CB 2SG

add angle 2SG 1CB 1HBR1

add angle 2SG 1CB 1CG

add improper 1HB1 1CA 2S5G 1CG
ADD DIHEdral 1CB 2SG 2CB 2CA

end

The required bond lengths, angles, impropers and nonbonded approximations for Dha and

Dhb were added to the XPLOR protein.par file under the relevant sections:

! xplor-nih protein parameter file, version 1.0

! BONDS
!

! Bonds for Dha/Dhb

bond CAD CBA Skbon 1.34

bond CAD CBB Skbon 1.34

bond CAD COD Skbon 1.489
bond CAD NDH Skbon 1.39

bond COD NH1 S$kbon 1.345
bond C NDH Skbon 1.345
bond NDH HDH Skbon 0.98

bond COD ODH $kbon 1.231
bond CBA CAH Skbon 1.08

bond CBB CBH Skbon 1.08

bond CBB CGB Skbon 1.53

bond CGB CGH Skbon 1.08

! ANGLES

!

! Angles for Dha/Dhb

angle CBA CAD COD Skang 120.0
angle CBB CAD COD Skang 120.0
angle NDH CAD CBA Skang 128.0
angle NDH CAD CBB Skang 128.0
angle NDH CAD COD Skang 110.0
angle CAD CBA CAH Skang 120.5
angle CAD COD ODH Skang 122.5
angle HDH NDH CAD S$kang 117.0
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angle CAD
angle CT
angle 0
angle C
angle C
angle CAD
angle ODH
angle COD
angle COD
angle CAH
angle CGH
angle CBH
angle CAD
angle CBB
! IMPROPERS

CBB

NDH
NDH
COD
COD
NH1
NH1
CBA
CGB
CBB
CBB
CGB

CGB
NDH
NDH
HDH
CAD
NH1
NH1

CT

CAH
CGH
CGB
CBH
CGH

! Impropers for Dha/Dhb

improper
methyl

improper
improper
improper
improper
improper
improper
improper
improper
improper
improper
improper
improper
improper
improper
pep bond
improper
improper
improper
improper
improper
improper
improper
improper
improper
pep bond
improper
improper
improper
improper
improper
improper

CGH

HDH
CBA
NDH
NDH
HDH
CBH
CT
CAD
0]
@)
ODH
ODH
CAD
COD

COD
NDH

CBB
CBA
NH1
NH3
CT

CGB
NDH

NDH
COD

CGH

NDH
CAD
CAD
CAD
NDH
CBB
C

COD
C

C

COD
COD
COD

CAD

CAD
CAD
NDH
CAD
CAD
CT

CT

CT

CBB
CAD
NDH
NDH
CAD
NH1

CGB

CAD
NDH
CBB
CBB
CAD
CAD
NDH
NH1
NDH
NDH
NH1
NH1
NH1
NH1

CBA
CBA
CAD
COD
COD
C

C

NDH

NDH

CAD
COD
CAD
CAD
COD
CT

CGH

COD
HDH
CBH
CGB
CBB
NDH
HDH
H
HDH
CAD
H
CT
CT
CT

CAH
CAH
COD
ODH
ODH
NDH
NDH
CAD
CAD

COD
ODH
CBA
CBB
NH1
C
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Skang
Skang
S$kang
Skang
Skang
S$kang
Skang
Skang
S$kang
Skang
Skang
$kang
Skang
Skang

Skchi

Skpla
Skpla
Skpla
Skpla
Skpla
Skpla
Skpx
Skpx
Skpla
Skpx
Skpla
Skpx
Skpx
Skback

Skpla
Skpla
Skpla
Skpla
Skpla
Skpla
Skpla
Skpx
Skback

Skpla
Skpla
Skpla
Skpla
Skpla
Skpla

O OO OO OO OOOooOo

O O OO OO oo

126.
116.
122.
123.
120.
116.
122.
123.
120.
120.
109.
120.
120.
109.

U O O U1 OO O U uro o o uru

0 -66.514 !

VOO OO IODODOOOOOOooo

0O OO OO O OO

O O OO OO

Dhb

cis

cis



improper CBB CAD COD NH1 Skpla 0 0.
improper CBA CAD COD NH1 Skpla 0 0.
improper CAD CBB CGB CGH Skpla 0
C(0) —gammaH eclipsed

improper COD CAD NDH ODH Skpla

planar around CO

improper C CT 0 NDH Skpla 0
planar around CO

improper NDH C HDH CAD Skpla 0
planar around NH

improper CAD NDH COD CBA Skpla 0 0.
improper CBA CAH CAH CAD Skpla 0 0.
improper COD NH1 ODH CAD Skpla 0 0.
improper NH1 COD H CT Skpla 0 0.
improper CAD NDH CBA COD Skpla 0 0.
improper COD CAD ODH NH1 Skpla
improper COD CAD NH1 ODH Skpla 0 0.
improper CAD CBA COD NDH Skpla 0 0.
improper CAD CBB COD NDH Skpla 0 0.
improper CGH CGH CBB CGH Skchi 0o -
betaC-gammaH

improper CBA CAD CAH CAH Skpla 0 0.
improper CAD CBA COD NHI Skpla 0 0.
improper CAD CBB COD NH1 Skpla 0 0.
improper CBB CAD CBH CGB Skpla 0 0.
improper COD NH1 CBA CAH Skpla 0 0.
! NONBONDED

!

!nonbonded approximations based on existing
protein.par (C=C of Dh approximated as CA)
nonbonded NDH 0.1592 2.7618 0.1592 2
nonbonded ODH 0.2342 2.6406 0.2342 2
nonbonded COD 0.0903 3.2072 0.0903 3
nonbonded HDH 0.0498 1.4254 0.0498 1
nonbonded CGH 0.0045 2.6157 0.0045 2
nonbonded CAH 0.0045 2.6157 0.0045 2
nonbonded CBH 0.0045 2.6157 0.0045 2
nonbonded CAD 0.120 3.2072 0.120 3
nonbonded CBA 0.120 3.2072 0.120 3
nonbonded CBB 0.120 3.2072 0.120 3
nonbonded CGB 0.0903 3.2072 0.0903 3
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Structure Statistics

Statistics were generated by the Protein Structure Validation Suite (PSVS).?

Percentage of residues in Ramachandran disallowed regions is from Procheck analysis.?

Table S18
Mutacin I ring B Nisin ring | Nisin ring B Mutacin I Mutacin I Mutacin I ring A | Nisin ring A
Major (1) | Minor (1) B(2) Lan ring A (12) ring A (Ser5) | (Ser2, Ala5, Ala8) 13)
analogue (3) analogue (15) analogue (14)
Distance Restraints
Inter-residue NOE
i-i+l 11 3 15 8 32 19 22 11
i—1>1 7 1 10 7 7 5 3 3
Dihedral Angles
Backbone 5 4 3 3 3 5 5 4
Structure Statistics
Pairwise RMSD (A)
Heavy atoms 0.6 1.2 0.8 0.8 1.2 0.8 1.8 1.7
Backbone atoms 0.1 0.6 0.2 0.2 0.5 0.3 1.2 1.0
RMSD from ideality
Bond length (A) 0.007 0.005 0.010 0.010 0.010 0.004 0.007 0.005
Bond angle (°) 1.7 1.5 1.5 1.5 1.9 1.7 1.5 1.5
% of residues in
Ramachandran 0 0 0 0 0 0 6.7 6.7
disallowed regions
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Dihedral Angle Data

Table S19. Measured dihedral angles for ring B peptides.

i+ 1ab i+ 2ac Cafi) -
Cou(it+4)
? v ? Distance (A)

WT Nisin B (2) -127 35 5/-115  18/-102 3.66
WT Mutacin I B (major) (1) -120 132 31/152 39/-81 4.29
WT Mutacin I B (minor) (1) -111 -18 -42/-161  -56/63 4.68
Nisin B Lan analogue (3) -140 9 24/-96  12/-108 4.24
PDB: IWCO -114 26 -26/-145 44/-75 4.61

21+ 1 = Pro/Leu, i + 2 = Gly.
b ¢ dihedrals for Pro were measured to Cp i.e. CB-N-Ca-Ha..
¢ Two values are given as dihedrals were measured to both Har.

Table S20. Measured dihedral angles for ring A peptides.

i+12 i+2%b i+3 Cayi) - Co(it+5)
¢ ) ¢ v ¢ ] Distance (A)

WT Nisin A (13) -123 32 -125 -82 155 169 5.02
WT Mutacin I A (12) -153 47 -148 87 77 16 4.64
Mutacin I A (Ser5)

-89 26 -153 6 -140 19 4.03
analogue (15)
Mutacin I A (Ser2, Ala5,

174 -8 157 40 159 113 4.61
Ala8) analogue (14)
PDB: IWCO -172 41 -122 -112  -157 135 4.74

21+ 1=1Ile/Leu, i + 2 = Dha/Ser/Ala, i + 3 = Leu.
b Dihedrals for Dha were measured to Cp i.e. ¢ = NH-N-Ca-Cp, y = CO-C-Ca-Cp.
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