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Supplementary Figures
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Supplementary Figure 1. UHPLC and MS data of bead-derived lysocin E. (a) UHPLC chart of
bead-derived lysocin E (1). Column: Accucore C18 2.1 x 150 mm, eluent A: MeCN + 0.05% TFA, eluent
B: H,O + 0.05% TFA, A/B = 40/60, flow rate: 0.40 mL/min, detection: photodiode array detector 200—648
nm (UV chromatogram: 280 nm), temperature: 40 °C. a.u. = arbitrary unit. (b) ESI-TOF MS spectrum of
the crude bead-derived 1.



Supplementary Figure 2. Complexation of lysocin E with MK-4. (a) Red precipitation consisting of
lysocin E (1) and MK-4 (2) in Miller Hinton Broth.  Left: 2 (12.5 ug/mL), center: 1 (50 pg/mL) and 2 (12.5
ug/mL), right: 1 (50 pg/mL). (b) Color change upon the complexation of 1 with 2.  Left: 1, center: 2, right:
mixture of 1 and 2 (1:1).  All the samples were prepared by lyophilization from CH3CN/H:0.
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Supplementary Figure 3. Fluorescence intensity of MKH-4 eluted from one bead. no bead = background.

The fluorescence intensities (arbitrary unit) are plotted as mean = SD of three data points. The data showed

the importance of the aromatic residues for the complexation with MK-4 (2). Source data are provided as a

Source Data file.
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Supplementary Figure 4. Antimicrobial activities of the 241 one-bead-derived peptides. The activities

against S. aureus Smith ATCC 13709 were evaluated.

partial inhibition, -: no inhibition.

(a) plate 1. (b) plate 2. (c) plate 3.

++: inhibition, +:



Supplementary Tables

Supplementary Table 1. Enhancement of antimicrobial activity in the presence of 10% BCS

. MIC (pg/mL)*
strains BCS free  10% BCS (+)
Staphylococcus aureus MSSA1 2.0 0.0625
Staphylococcus aureus Smith ATCC 13709 2.0 0.0625
Staphylococcus aureus RN4220 4.0 0.125

“MIC values (pg/mL) were determined by the microdilution method.



Supplementary Table 2. One-bead-derived peptides of the plate 1 in Supplementary Figure 4a*

location residue number activity location residue number activity
fluorescence o ) fluorescence o X
plate line column | 3 6 9 11 | intensity of antllrrl1|crob|al plate line column | 3 6 9 11 | intensity of ant(ln(ncroblal
2H (au) activity 2H (au) activity
1 A 1 Y S A K 2632.20 - 1 E 6 D Y A Y 1117.16 -
1 B 1 D D Q Y 1596.58 - 1 F 6 N D Q | 1116.52 -
1 C 1 A L O A 1556.97 - 1 G 6 vV L A D 1116.32 -
1 D 1 S Y A A 1511.06 - 1 H 6 A L Q N 1106.06 -
1 E 1 D L O Y 1471.73 - 1 A 7 S L Q A 1105.68 -
1 F 1 N L O | 1470.92 + 1 B 7 D s V | 1105.32 -
1 G 1 \Y L \Y Y 1462.14 - 1 C 7 D A Y | 1104.53 -
1 H 1 A L Q s 1458.38 - 1 D 7 vV Y Q | 1101.96 -
1 A 2 D A D Y 1445.22 - 1 E 7 D L Y N 1097.32 -
1 B 2 Y Y Q | 1434.22 - 1 F 7 N L (e} N 1093.36 -
1 C 2 S D D | 1364.16 - 1 G 7 D L V Y 1081.13 -
1 D 2 D Y Q | 1351.77 - 1 H 7 N L Q | 1074.12 +
1 E 2 D L (e} A 1349.41 - 1 A 8 \ L Y S 1073.12 -
1 F 2 D L V A 1320.28 - 1 B 8 S s Y S 1061.00 -
1 G 2 K L Y D 1315.58 - 1 Cc 8 Y A Q | 1054.47 -
1 H 2 D D D S 1299.90 - 1 D 8 D Y \ | 1053.52 -
1 A 3 D N O D 1293.89 - 1 E 8 S L VvV | 1051.42 +
1 B 3 D L S A 1293.71 - 1 F 8 Y L D N 1050.24 -
1 C 3 ND 1267.94 - 1 G 8 Y D Q | 1049.20 -
1 D 3 D L Y S 1236.20 - 1 H 8 vV L A A 1045.10 -
1 E 3 Y Y V | 1233.44 - 1 A 9 K Y Q | 1040.86 -
1 F 3 S L Y N 1220.61 - 1 B 9 D Y Q A 1035.57 -
1 G 3 vV L V Y 1213.90 - 1 Cc 9 vV A O | 1027.02 -
1 H 3 vV Y V | 1201.71 - 1 D 9 D L Q | 1025.79 -
1 A 4 \% L \% Y 1195.40 - 1 E 9 D A (6] Y 1014.70 -
1 B 4 Y A S | 1189.05 - 1 F 9 D K V Y 1011.67 -
1 C 4 D L s Y 1185.06 - 1 G 9 D L Y D 1825.82 -
1 D 4 D L \% A 1178.76 - 1 H 9 D L (6] Y 1798.69 -
1 E 4 D L V | 1177.94 + 1 A 10 D L V A 1723.17 -
1 F 4 D L Y Y 1173.25 - 1 B 10 Y L D N 1659.43 -
1 G 4 A Y D | 1172.65 - 1 C 10 Y A D | 1644.29 -
1 H 4 S L D S 1172.60 - 1 D 10 D L s Y 1622.17 -
1 A 5 S Y Q Y 1170.65 - 1 E 10 D L A S 1590.33 -
1 B 5 S S \Y | 1168.39 - 1 F 10 Y Y [¢] | 1578.11 -
1 C 5 D D \% Y 1161.82 - 1 G 10 A Y \ | 1508.12 -
1 D 5 Y Y Q | 1159.71 - 1 H 10 D A \ | 1488.78 -
1 E 5 Y Y D S 1151.29 - 1 A 11 A D Q | 1462.30 -
1 F 5 D A Q | 1149.49 - 1 B 11 S L Q S 1455.14 -
1 G 5 \% L o A 1144.18 - 1 C 11 \ Y \ | 1449.55 -
1 H 5 Y L \Y Y 1141.61 - 1 D 11 K L \ | 1439.45 ++
1 A 6 A D D Y 1141.41 - 1 E 11 S A Y A 1425.54 -
1 B 6 D S Y | 1140.47 - 1 F 11 D Y Y A 1421.23 -
1 C 6 D L D A 1127.49 - 1 G 11 D L [¢] | 1414.45 +
1 D 6 \ L S Y 1118.24 - 1 H 11 D D \% N 1396.80 -

“The structures of the residues-3, -6, -9, and -11 are displayed as one-letter codes of the amino acids.
Fluorescence intensity of MKH-4 (2H) in menaquinone complexation assay and antimicrobial activity are also
listed. ++: inhibition, +: partial inhibition, -: no inhibition, ND = The structure was not determined due to

the low intensity of the MS spectrum.



Supplementary Table 3. One-bead-derived peptides of the plate 2 in Supplementary Figure 4b?

location residue number activity location residue number activity
fluorescence fluorescence
i . i antimicrobial , i i antimicrobial
plate line column | 3 6 9 11 | intensity of o plate line column | 3 6 9 11 | intensity of o
M (au) activity M (au) activity

2 A 1 A Y S | 1372.55 - 2 E 6 \ L Q Y 1075.93 -
2 B 1 D D V Y 1368.46 - 2 F 6 vV L S | 1062.93 i
2 C 1 Y L D S 1342.18 - 2 G 6 vV L O Y 1058.87 -
2 D 1 Y A Q | 1339.68 - 2 H 6 D L (e} N 1046.77 -
2 E 1 D A V | 1321.70 - 2 A 7 S Y s | 1044.46 -
2 F 1 ND 1311.54 - 2 B 7 Y L V Y 1040.64 -
2 G 1 D D A S 1303.04 - 2 C 7 ND 1034.86 -
2 H 1 D L V | 1302.73 - 2 D 7 A Y V | 1027.72 -
2 A 2 Y Y Y Y 1285.36 - 2 E 7 A L Q N 1018.63 -
2 B 2 Y L A A 1281.70 - 2 F 7 D A Y | 1017.95 -
2 C 2 vV L V K 1276.24 - 2 G 7 S L Y D 1016.84 -
2 D 2 s L O Y 1273.94 - 2 H 7 D L V | 1012.63 -
2 E 2 A L Q A 1271.37 - 2 A 8 D Y \ Y 1005.96 -
2 F 2 A L Q | 1237.12 + 2 B 8 Y Y S | 1005.43 -
2 G 2 D D Q | 1230.93 - 2 Cc 8 D L V Y 1564.46 -
2 H 2 A D Y | 1221.12 - 2 D 8 D L \ Y 1488.30 ++
2 A 3 D s V | 1216.90 - 2 E 8 S Y V | 1482.25 -
2 B 3 vV L O | 1209.94 ++ 2 F 8 D L V | 1425.64 -
2 C 3 Y L \% N 1208.97 - 2 G 8 D L Y | 1396.02

2 D 3 A D D | 1208.67 - 2 H 8 K L V | 1379.53

2 E 3 D A D | 1207.35 - 2 A 9 S L Q | 1369.78 ++
2 F 3 K L D D 1204.49 - 2 B 9 D L D Y 1345.74 -
2 G 3 D A A D 1192.95 - 2 Cc 9 Y L D D 1290.34 -
2 H 3 Y L V N 1185.83 - 2 D 9 N L Q | 1282.12 ++
2 A 4 D D \% | 1184.74 - 2 E 9 D Y \ | 1269.51 -
2 B 4 S L Y D 1174.96 - 2 F 9 D A D | 1256.95 -
2 C 4 A L V | 1152.24 ++ 2 G 9 S L Q s 1223.00 -
2 D 4 Y D \% | 1150.09 - 2 H 9 N L Q | 1219.94 +
2 E 4 D Y Y | 1132.50 - 2 A 10 N Y Y Y 1216.99 -
2 F 4 D L V D 1125.03 - 2 B 10 Y L V | 1212.44 +
2 G 4 S D Q | 1122.33 - 2 C 10 Y L \ D 1209.50 -
2 H 4 D L Q N 1121.63 - 2 D 10 D Y Y | 1205.90 -
2 A 5 D L S | 1111.46 W 2 E 10 A N \ K 1199.78 +
2 B 5 ND 1108.62 - 2 F 10 \ L D | 1163.48 -
2 C 5 D A D | 1102.51 - 2 G 10 \ L Y | 1146.74 ++
2 D 5 D D \% | 1098.20 - 2 H 10 D A Y | 1146.74 -
2 E 5 S Y \Y | 1095.54 - 2 A 11 A L Y Y 1125.25 +
2 F 5 D L D A 1095.52 - 2 B 11 D L [¢] A 1116.86 -
2 G 5 D Y Q | 1090.46 - 2 C 11 Y L D D 1105.77 -
2 H 5 D L A K 1086.60 - 2 D 11 S Y Y | 1105.44 -
2 A 6 D L O N 1086.35 - 2 E 11 D L Q s 1102.86 -
2 B 6 N L A Y 1078.71 - 2 F 11 N L A Y 1095.23 -
2 C 6 S D D | 1076.24 - 2 G 11 \ L Q | 1073.64 +
2 D 6 D L [¢] Y 1076.00 - 2 H 11 D L D S 1059.05 -

“The structures of the residues-3, -6, -9, and -11 are displayed as one-letter codes of the amino acids.
Fluorescence intensity of MKH-4 (2H) in menaquinone complexation assay and antimicrobial activity are also
listed. ++: inhibition, +: partial inhibition, -: no inhibition, ND = The structure was not determined due to

the low intensity of the MS spectrum.



Supplementary Table 4. One-bead-derived peptides of the plate 3 in Supplementary Figure 4c®

location residue number activity location residue number activity
fluorescence fluorescence
i . i antimicrobial . . i antimicrobial
plate  line  column 3 6 9 11 | intensity of o plate line column | 3 6 9 11 | intensity of .
M (au) activity M (au) activity
3 A 1 Y Y \Y | 1056.92 - 3 E 6 Y L (e} Y 1140.16 -
3 B 1 Y L Q Y 1049.95 - 3 F 6 Y A D 1136.07 -
3 C 1 D L V | 1048.91 ++ 3 G 6 A D D | 1131.04 -
3 D 1 Y L (e} | 1035.66 W 3 H 6 S A S D 1127.96 -
3 E 1 A L A Y 1034.30 - 3 A 7 V L O N 1127.04 -
3 F 1 vV L s Y 1022.53 - 3 B 7 Y L O | 1123.94 i
3 G 1 \Y A S | 1746.55 - 3 C 7 Y L S | 1111.58 +
3 H 1 D Y Y A 1700.89 - 3 D 7 vV K O | 1099.22 -
3 A 2 D L D Y 1695.50 - 3 E 7 A L S Y 1096.47 -
3 B 2 S N \Y | 1693.66 - 3 F 7 \ L Y | 1094.22 ++
3 C 2 D D V A 1588.77 - 3 G 7 S L VvV | 1087.21 i
3 D 2 S L V N 1561.06 - 3 H 7 S D S | 1075.31 -
3 E 2 D A \Y | 1510.62 - 3 A 8 vV A S A 1065.39 -
3 F 2 Y L A A 1453.19 - 3 B 8 A Y V Y 1060.70 -
3 G 2 v N V | 1373.59 - 3 Cc 8 A L VvV D 1054.38 -
3 H 2 Y L Q Y 1351.17 - 3 D 8 D A D | 1043.60 -
3 A 3 A L V D 1340.18 - 3 E 8 D L V A 1031.88 -
3 B 3 D L A D 1339.60 - 3 F 8 A Y A | 1027.34 -
3 C 3 Y A D | 1335.16 - 3 G 8 S A (6] | 1024.78 -
3 D 3 D Y D | 1331.59 - 3 H 8 vV L D D 1009.80 -
3 E 3 vV s Y Y 1330.47 - 3 A 9 Y A V | 1007.32 -
3 F 3 D L S | 1328.51 -
3 G 3 A A Y Y 1278.46 -
3 H 3 Y L Q | 1276.04 +
3 A 4 S S \% | 1274.21 -
3 B 4 A D Y | 1265.73 -
3 C 4 D Y Y | 1262.82 -
3 D 4 Y L \% | 1246.57 ++
3 E 4 D L Q s 1209.56 -
3 F 4 Y Y O | 1209.45 -
3 G 4 D Y \% Y 1209.43 -
3 H 4 N L V | 1207.23 ++
3 A 5 \% A \% D 1197.28 -
3 B 5 D A \Y Y 1195.02 -
3 C 5 Y Y D | 1186.32 -
3 D 5 \% Y Q | 1185.64 -
3 E 5 A L Q S 1173.75 -
3 F 5 Y Y \% | 1173.03 -
3 G 5 \% A S | 1171.62 -
3 H 5 \Y A Q A 1156.57 -
3 A 6 A A \% | 1155.05 -
3 B 6 \% Y o | 115451 -
3 C 6 S A S | 1151.61 -
3 D 6 D D Q | 1145.16 -

“The structures of the residues-3, -6, -9, and -11 are displayed as one-letter codes of the amino acids.
Fluorescence intensity of MKH-4 (2H) in menaquinone complexation assay and antimicrobial activity are also

listed. ++: inhibition, +: partial inhibition, -: no inhibition.
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Supplementary Table 5. Comparison of *H NMR chemical shifts of lysocin E and A1-A3?

residue position 1 A1° A2° A3® residue position 1 A1° A2° A3®
3-OH-5-Me- H2 2.32 2.30 2.29 2.29 D-Arg-7 NHa 8.28 8.40 8.60 8.71
hexanoic acid H3 3.86 3.85 3.84 3.84 Ha 4.39 4.66 4.72 4.71
H4 1.09 130 111 127 1.07 123 1.07 122 Hp 1.66 1.70 164 167 162 168
H5 1.69 1.69 1.67 1.66 Hy 1.57 1.49 1.53 1.49
H6 0.79 0.79 0.75 0.75 H3 3.13 3.14 3.14 3.13
H7 0.79 0.79 0.74 0.75 NH3 7.48 7.59 7.54 7.64
L-Thr-1 NHa 7.90 7.89 8.02 8.04 L-Glu-8 NHa 8.37 8.32 8.47 8.52
Ha 4.89 4.91 5.00 4.99 Ha 4.52 4.52 4.98 4.98
HB 4.97 4.91 4.81 4.82 Hp 1.83 181 183 178 189 1.76 1.88
Hy 1.07 1.07 1.11 1.09 Hy 2.10 2.12 2.20 2.19
D-Arg-2 NHa 7.60 7.58 7.54 7.53 D-GIn-9 (1 and A1) NHa 8.35 8.46 8.29 8.23
Ha 4.60 4.66 4.70 4.69 D-Val-9 (A2 and A3) Ha 4.83 4.84 4.39 4.37
HB 1.70 1.70 1.70 1.68 Hp 1.73 186 1.77 1.87 1.89 1.88
Hy 1.47 1.49 1.48 1.49 Hy 2.20 2.19 0.86 0.86
H& 3.11 3.14 3.13 3.14 Hy' 0.86 0.85
NH& 7.44 7.59 7.60 7.59 NH3 6.78 7.30 6.77 7.29
L-Ser-3 (1) NHa 8.66 8.72 8.85 8.82 D-Trp-10 NHa 8.05 8.73 8.77 8.76
L-Ala-3 (Al and A2) Ha 4.96 4.96 5.03 4.86 H2 4.62 5.16 5.28 5.26
L-Lys-3 (A3) HB 3.63 1.29 1.30 163 1.71 H3 297 3.11 295 311 294 312 293 311
Hy 1.36 H5 7.12 7.12 7.11 7.12
H& 1.58 NHindole 10.56 10.56 10.45 10.47
He 2.76 H7 7.48 7.46 7.42 7.42
NHe 7.83 H8 6.92 6.92 6.91 6.92
Gly-4 NHo 8.30 8.27 8.30 8.30 H9 6.99 6.99 6.97 6.98
Ha 3.87 3.89 3.88 3.86 391 381 391 H10 7.30 7.30 7.29 7.29
N-Me-D-Phe-5 NMea 2.56 254 251 251 L-lle-11 NHa 7.96 7.94 7.86 7.83
H2 4.28 4.25 4.16 4.21 Ha 4.12 4.14 4.18 4.17
H3 3.03 329 303 330 303 330 3.00 329 HB 1.48 1.50 1.42 1.40
H5, H9 7.18 7.18 7.17 7.16 Hy (CHs) 0.62 0.66 0.67 0.66
H6, H8 7.28 7.27 7.29 7.28 Hy' (CHz) 091 129 0.82 1.17 0.81 119 0.79 1.16
H7 7.21 7.21 7.22 7.22 H& 0.64 0.65 0.64 0.63
L-Leu-6 NHa 7.71 7.75 7.74 7.72 L-Thr-12 NHa 7.30 7.32 7.18 7.17
Ha 4.23 4.24 4.25 4.26 Ha 4.22 4.20 4.28 4.31
HB 1.34 150 137 153 134 155 132 153 Hp 4.05 4.05 4.12 4.12
Hy 1.70 1.49 1.47 1.44 Hy 0.98 0.99 1.00 1.00
H8 0.71 0.72 0.71 0.70
H&' 0.70 0.71 0.67 0.66

The spectra of lysocin E (1, 500 MHz, ref. 15), A1 (39 mM, 800 MHz), A2 (22 mM, 800 MHz), and A3 (21
mM, 800 MHz) were obtained in DMSO-ds at 50 °C. The spectra of Al, A2, and A3 were recorded on

Bruker Avance Il HD equipped with CryoProbe.

the major conformers were shown.

11

®Multiple conformers were observed.

Chemical shifts of



Supplementary Table 6. Comparison of *C NMR chemical shifts of lysocin E and A1-A3?

1 Al A2 A3 1 Al A2 A3®
10.6 10.5 10.4 10.4 58.5 57.8 57.3 52.0
14.9 14.9 14.8 14.8 62.1 58.2 57.7 56.5
16.4 16.3 16.2 16.3 65.5 65.5 57.8 57.3
19.8 18.7 18.3 18.3 66.4 66.4 65.4 57.6
20.9 19.8 18.7 18.7 717 715 66.5 57.8
21.7 20.8 18.8 19.8 109.2 109.2 72.1° 65.4
22.7 21.7 19.8 20.8 1111 111.0 109.3 66.5
23.1 22.7 20.8 21.6 118.0 118.0 111.0 72.0°
23.8 23.1 21.6 22.2 118.1 118.1 117.9 109.3
24.1 23.8 22.7 22.7 120.7 120.7 118.1 111.0
24.2 24.1 23.0 23.0 123.0 122.9 120.7 117.9
24.6 24.2 23.7 23.7 126.2 126.1 122.7 118.1
24.6 24.5 24.1 24.0 127.2 127.2 126.1 120.7
28.5 24.7 24.3 24.3 128.2 128.1 127.2 122.7
28.8 28.4 24.3 24.5 128.2 128.1 128.2 126.1
29.6 28.6 24.7 24.8 129.0 129.0 128.2 127.3
29.9 29.3 28.8 26.5 129.0 129.0 129.0 128.1
29.9 30.0 29.0 28.7 135.9 135.9 129.0 128.1
30.3 30.0 29.9 28.9¢ 138.4 138.4 135.8 128.9
313 30.0 29.9 29.8 156.7 156.8 138.5 128.9
33.8 31.3 30.6 30.0 156.7 156.8 156.8 135.8
36.0 33.8 31.6 30.6 168.0 167.9 156.8 138.4
36.1 36.1 33.7 31.6° 169.0 168.9 167.7 156.8
40.2 36.1 36.5 31.8 169.1 169.1 169.0 156.8
40.3 39.3¢ 36.5 33.8 169.7 169.4 169.1 167.8
40.3 40.2 39.1° 36.5 169.9 170.3 169.3 169.0
42.3 40.3 40.2 38.5 170.4 170.3 170.1 169.0
43.8 42.0 40.3 39.3 170.5 170.4 170.1 0r 170.3 169.3
46.1 43.7 42.0 40.1 170.8 170.7 170.3 170.3
51.0 46.0 43.6 40.2 170.9 171.0 170.3 170.3
51.3 47.6 45.9 41.9° 171.1 171.3 170.3 170.3
515 51.1 47.6 43.6 171.6 1715 171.2 170.3
51.8 51.2 51.1 45.9 172.0 172.0 171.5 170.5
51.8 51.4 51.1 51.0 172.6 172.2 172.0 1711
52.5 51.4 51.3 51.0 173.6 173.4 172.3 171.4
54.5 51.7 51.3 51.2 174.0 173.9 173.5 171.5
55.4 51.8 51.6 51.2 172.0
57.9 52.4 51.6 51.6 173.5
58.1 55.4 55.4 51.6

8The spectra of lysocin E (1, 125 MHz, ref. 15), A1 (39 mM, 200 MHz), A2 (22 mM, 200 MHz), and A3 (21
mM, 200 MHz) were obtained in DMSO-ds at 50 °C. The spectra of Al, A2, and A3 were recorded on
Bruker Avance Il HD equipped with CryoProbe. °Chemical shift of NMea of N-Me-D-Phe-5 was not
determined due to the broaden peak. °Chemical shifts were determined from the *H-*3C HSQC spectrum.
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Supplementary Table 7.

ECso values of liposomal membrane disruption assay

compounds ECso ("M)"
PC/PG/2 PC/PG/3 PC/PG
1 19.5+13.3 92.0+64.6 559 + 118
A1 122+ 11.9 927 +31.3 975 + 195
A2 18.0 £ 13.3 93.4 +38.0 714 + 188
A3 10.7+3.5 103 £ 85 822 + 234
A4 30.3+16.6 215+ 69 1170 £ 60
A5 155+ 114 159 + 166 547 £ 172
A6 16.1+6.5 98.9 +33.5 851 + 320
A7 224 +6.7 441 + 136 1120 + 200
A8 11.5+5.1 120 + 21 1380 £ 120
A9 20.4 £16.9 947 +435 >1500
A10 38.8 £20.0 384 + 166 >1500
A1 194+ 114 55.3+8.8 651 + 299
A12 46.4 +28.8 284 + 221 >1500
A13 19.3 £ 20.1 124 + 71 >1500
A14 76.3 £43.1 >1500 >1500
A15 354 +246 268 + 102 1010 £ 210
A16 40.3 £27.1 832 + 243 >1500
A17 253 + 160 >1500 >1500
A18 381+ 183 >1500 >1500
A19 29.0+8.9 480 * 27 >1500
A20 548 + 197 >1500 >1500
A21 1080 + 460 >1500 >1500
A22 >1500 >1500 >1500
B1 102 + 61 809 * 181 >1500
B2 >1500 >1500 >1500
B3 354 + 80 >1500 >1500
B4 >1500 >1500 >1500
B5 >1500 >1500 >1500
C1 52.4 +13.2 703 145 >1500
C2 155 + 49 >1500 >1500
C3 155 + 49 >1500 >1500
C4 >1500 >1500 >1500
C5 >1500 >1500 >1500

“The values are displayed as mean + SD of three independent experiments. Source data are provided as a

Source Data file.

13



Supplementary Methods

General remarks. All reactions sensitive to air and/or moisture were carried out under argon (Ar)
atmosphere in dry solvents, unless otherwise noted. CH:Cl;, DMF, and Et:O were purified by a Glass
Contour solvent dispensing system (Nikko Hansen). All other reagents were used as supplied unless
otherwise stated. Solid-phase peptide synthesis (SPPS) was performed on a microwave-assisted peptide
synthesizer MWS-1000 (EYELA) using a sealed reaction vessel, a reaction temperature of which was
monitored by an internal temperature probe. Optical rotations were recorded on a P-2200 polarimeter
(JASCO). Infrared (IR) spectra were recorded on an FT/IR-4100 spectrometer (JASCO) as a thin film on a
CaF,. 'H and *C NMR spectra were recorded on an ECX 500 (500 MHz for '"H NMR) spectrometer, an
ECZ 500R (500 MHz for '"H NMR) spectrometer (JEOL), or an Avance IIIl HD 800 MHz equipped with
CryoProbe (800 MHz for '"H NMR, 200 MHz for 3*C NMR) (Bruker). Chemical shifts are denoted in &
(ppm) relative to residual solvent peaks as internal standard (DMSO-ds, 'H §2.50, *C § 39.5). HRMS
spectra were recorded on a MicrOTOFII (Bruker Daltonics) electrospray ionization time-of-flight (ESI-TOF)
mass spectrometer. UV absorbance was measured on a UV-1800 UV-VIS spectrophotometer (Shimadzu).
High performance liquid chromatography (HPLC) experiments were performed on a HPLC system equipped
with a PU-2089 Plus intelligent pump or a HPLC system equipped with a PU-2086 Plus intelligent pump
(JASCO). Ultrahigh-performance liquid chromatography (UHPLC) experiments were performed on a X-LC
system (JASCO).
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Preparation of 29. The TentaGel Macrobeads (27, 26—28 umol, 0.25 mol/g, 65550 beads/g) in 5 mL
LibraTube (Hipep Laboratories) were washed with DMF (1.00 mL x 3). To the beads in the LibraTube were
added a solution of hydroxylethyl photolinker (28, 3 eq) in DMF (500 uL), N, N -diisopropylcarbodiimide (3
eq), and 1-hydroxybenzotriazole (HOBt, 3 eq) at room temperature. ~After being stirred at room temperature
for 2 h, the mixture was filtered and washed with DMF (1.00 mL x 3) to give the photolinker-bound resin.

To the above photolinker-bound resin in the LibraTube was added a solution of Fmoc-L-Glu-OAllyl (7, 5
eq) in DMF (1.00 mL), N,N -diisopropylcarbodiimide (5 eq), and 4-(N,N-dimethylamino)pyridine (0.5 eq) at
room temperature. After being stirred at room temperature for 12 h, the reaction mixture was filtered, and
washed with DMF (1.00 mL x 3) and CH»Cl, (1.00 mL x 3) to give the preloaded beads.

To the above preloaded beads was added Ac.O/CH,Cl (1/3, 1.00 mL) at room temperature for the capping
of remaining hydroxy groups. After being stirred at room temperature for 30 min, the reaction mixture was
filtered, washed with CH,Cl, (1.00 mL x 3), MeOH (1.00 mL x 3), and Et;O (1.00 mL x 3), and dried under

vacuum to give resin 29.

Determination of the loading rate. Fmoc-protected resin was treated with piperidine/DMF (1/4, 100 pL) at
room temperature for 30 min. The reaction mixture was diluted with DMF (2.90 mL). UV absorption at
301 nm of the resultant mixture was measured. The background absorbance was canceled by subtracting the
control absorbance obtained from a solution of piperidine/DMF (1/4). The loading rate (x mmol/g) was
determined by the following Supplementary Equation 1, where a is the weight of Fmoc-protected resin (mg),
and b is absorbance at 301 nm.

x = (10000 x )/ (7800 % a) €))

Procedures for split-and-mix synthesis. Bead-linked 2401 peptides were prepared on a peptide synthesizer.
Standard operation was shown as follows:
Step 1: The solid supported No-Fmoc peptide (a pmol, a < 50) was split into seven 5 mL LibraTubes with
CH,Cl; and dried under vacuum.
Step 2: The solid supported No-Fmoc peptide was deprotected with piperidine/NMP (1/4, room temperature,
10 min).
Step 3: The resin in 5 mL LibraTube was washed with NMP (2 mL, 30 sec x 5).
Step 4: An amino acid (4.0 eq) in a vial was activated by a solution of
O-(7-azabenzotriazole-1-yl)-N,N,N’,N -tetramethyluronium hexafluorophosphate (HATU, 4.0 eq, 0.45
M)/1-hydroxy-7-azabenzotriazole (HOAt, 4.0 eq, 0.45 M) in NMP. To the solution of activated amino
acid was added a solution of i-ProNEt (8.0 eq, 2.0 M) in NMP. The resultant mixture was transferred to
the reaction vessel. The vial was washed with NMP (0.0072 x ¢ mL). The solution was transferred to
the reaction vessel.
Step 5: The activated amino acid was coupled with the peptide on the resin (40 °C, 100 W; 20 min) and the
reaction vessel containing the resin was washed with NMP (2 mL, 30 sec x 5).

Step 6: Seven batches of resin were mixed in one LibraTube with CH>Cl,.
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Steps 1—6 were conducted for the condensation of the residues-3, -6, -9, and -11.
Steps 2—5 were conducted for the condensation of the residues-2, -4, -5, -7, and -10.

The coupling of 9 was conducted at room temperature for 40 min.

On-bead esterification. To the bead-linked heptapeptide (¢ pmol, a < 50) in 5 mL LibraTube was added a
solution of N,N’-diisopropylcarbodiimide (8.0 eq) and 10 (8.0 eq) in NMP/CH-CL, (1/9, 500 pL). To the
mixture was added N,N-dimethyl-4-aminopyridine (1.0 eq). After being stirred at room temperature for 3 h,
the reaction mixture was washed with CH>Cl, (1.00 mL x 5) and NMP (1.00 mL x 5) to give the bead-linked

depsipeptide, which was used in the next reaction without further purification.

On-bead macrolactamization and deprotection. To the bead-linked depsipeptide 36 or S5 in LibraTube
was added a solution of Pd(PPh;)4(0.25 eq) and morpholine (24 eq) in CH,Cl, (500 uL). After being stirred
at room temperature for 30 min, the reaction mixture was washed with CH,Cl, (1.00 mL x 5) to give the
bead-linked peptide.

To the above bead-linked peptide in LibraTube was added a solution of PyBOP (5.0 eq) and 2,4,6-collidine
(10 eq) in NMP/CH,Cl, (1/9, 500 pL). After being stirred at room temperature for 12—14 h, the reaction
mixture was washed with CH,Cl, (1.00 mL x 3), NMP (1.00 mL x 3), and CH,Cl, (1.00 mL x 3), and dried
under vacuum for 1 h to give bead-linked macrolactam.

To the above bead-linked macrolactam was added TFA/H,O (19/1, 2.00 mL). After being stirred at room
temperature for 1 h, the reaction mixture was filtered, washed with TFA/H,O (19/1, 1.00 mL x 3), MeOH
(1.00 mL x 3), and Et,O (1.00 mL x 3), and dried under vacuum to give the bead-linked lysocin E analogue.

Bead-linked peptide 30. Compound 29 (37.4 mg, 8.30 umol, loading rate 0.222 mmol/g) was subjected to
the above microwave-assisted standard SPPS protocol, on-bead esterification, on-bead macrolactamization,

and deprotection to give 30 (40.0 mg).

Bead-linked peptide BLP1. Compound 29 (39.2 mg, 8.70 pmol, loading rate 0.222 mmol/g) was subjected
to the above microwave-assisted standard SPPS protocol, on-bead esterification, on-bead macrolactamization,

and deprotection to give BLP1 (42.9 mg, Supplementary Figure 3).

Bead-linked peptide BLP2. Compound 29 (41.7 mg, 9.26 pmol, loading rate 0.222 mmol/g) was subjected
to the above microwave-assisted standard SPPS protocol, on-bead esterification, on-bead macrolactamization,

and deprotection to give BLP2 (47.6 mg, Supplementary Figure 3).

Determination of overall yield of lysocin E. Beads 29 (loading rate 0.174 mmol/g) was subjected to the
above microwave-assisted standard SPPS protocol, on-bead esterification, on-bead macrolactamization, and

deprotection to give bead-linked peptide 30.
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To the above bead-linked peptide 30 in a 96-well PCR plate (652270, Greiner bio-one, 1 bead/well, 96
beads) was added MeOH (30 uL/well). The microplate was irradiated with UV light (A = 365 nm) using
handy UV lamp (AS ONE, SLUV-6, 6 W) at room temperature for 2 h by shifting the position of the lamp by
two lines every 30 min (Supplementary Figure 5). The resultant solution was concentrated under a stream of
Ar at room temperature. To the crude peptides in the plate was added DMSO (30 uL/well). The plate was
capped with 8-cap strips (373250, Greiner bio-one), and sonicated at room temperature for 10 min. The
resultant mixture in the plate was centrifuged at 3500 X g at room temperature for 10 sec. The 8-cap strips
were carefully removed from the plate. The supernatants were collected. The wells were washed with
DMSO (10 uL/well x 2), and then the supernatants were collected. The combined supernatants were dried
under vacuum to give the crude 1. The crude 1 was dissolved in MeOH (50 pL), and filtered through 0.20
um PTFE filter. The filtrate was analyzed by reversed-phase UHPLC (column: Accucore C18 2.1 x 150 mm,
eluent A: MeCN + 0.05% TFA, eluent B: H,O + 0.05% TFA, A/B = 40/60 flow rate: 0.40 mL/min, detection:
photodiode array detector 200—648 nm (UV chromatogram: 280 nm), temperature: 40 °C, tr = 2.4 min,
Supplementary Figure 1). The peak area of 1 (UV 280 nm) was calculated using ChromNAV (JASCO) to
compare with the peak area of purified 1 as a reference compound. The overall yield of 1 from 29 was

determined as 5.1% over 26 steps.

columns

light sources
6 W, UV 254 nm (OFF)

ISESSSSSESSSSS 6 W, UV 365 nm (ON)

1 bead/well handy UV lamp (SLUV-6, AS ONE) :
96-well PCR plate (652270, Greiner bio-one) two light sources (254/365 nm) window of UV lamp
| |
l 123456789101112 365 nm 254 nm
A[QOOOOOOOOO00O (ON) (OFF)
- B[OOOOOOOOOOOOT
410]00]00]0]0]0]0I0]0]e)
! D|OOOOOOOOOOOO OO
ST = | E|QOOQOQOOQOQO0) 1
= /aur = L EJQOOOQ0QQOO00L .t | e
- /= G
/ top view side view

purple lines: the closest lines from the light source

AAAAAALAJ AAAAAAAAL]
HGFEDCBA HGFEDCBA HGFEDCBA HGFEDCBA
15 or 30 min 15 or 30 min 15 or 30 min 15 or 30 min

Supplementary Figure 5. Schematic diagram of procedure for cleavage of peptides. The closest lines
from the light source (365 nm) are indicated in purple.
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Construction of lysocin E-based OBOC library. Beads 29 (131 mg, 24.9 umol, loading rate 0.190
mmol/g) was subjected to microwave-assisted split-and-mix synthesis protocol, on-bead esterification,

on-bead macrolactamization, and deprotection to give bead-linked 2401 peptides (160 mg).
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Procedures for solid-phase peptide synthesis (SPPS). Peptides 1, A1-A22, B1-BS5, and C1-C5 were
prepared on a peptide synthesizer. Standard operation was shown as follows:
Step 1: The solid supported No-Fmoc peptide was deprotected with piperidine/NMP (1/4, room temperature,
10 min).
Step 2: The resin in reaction vessel [20 mL LibraTube (Hipep Laboratories, for > 50 umol of S1) or 5 mL
LibraTube (for < 50 umol of S1)] was washed with NMP [5 mL (for > 50 umol of S1) or 2 mL (for < 50
umol of S1), 40 sec x 6].
Step 3: An amino acid (4.0 eq) in a vial was activated by a solution of
O-(7-azabenzotriazole-1-yl)-N,N,N’,N -tetramethyluronium hexafluorophosphate (HATU, 4.0 eq, 0.45
M)/1-hydroxy-7-azabenzotriazole (HOAt, 4.0 eq, 0.45 M) in NMP. To the solution of activated amino
acid was added a solution of i-ProNEt (8.0 eq, 2.0 M) in NMP. The resultant mixture was transferred to
the reaction vessel. The vial was washed with NMP (0.0072 x ¢ mL) for a umol of S1. The solution was
transferred to the reaction vessel.
Step 4: The activated amino acid was coupled with the peptide on the resin (40 °C, 200 W; 20 min) and the
reaction vessel containing the resin was washed with NMP [5 mL (for > 50 pmol of S1) or 2 mL (for < 50
pmol of S1), 40 sec X 6].

Steps 1-4 were repeated and amino acids were condensed on the solid support.

Syntheses of lysocin E analogues. Preloaded resin Fmoc-L-Glu(Wang resin)-OAllyl (S1, a pmol) was
purchased from Novabiochem. Resin S1 in the reaction vessel [20 mL LibraTube (for a > 50) or 5 mL
LibraTube (for a < 50)] was washed with CH>Cl, [5 mL (for a > 50) or 2 mL (for a < 50), 40 sec x 3] and
NMP [5 mL (for a > 50) or 2 mL (for a < 50), 40 sec x 6]. The resin was subjected to 6 cycles (6, X2, 5, 4,
X1, and 6) of the microwave-assisted SPPS protocol to give peptide S2, where X2 is one of 11, 12, 17, 22, 23,
and 25, and X1 is one of 11, 15, 17, 19, 22, 23, and 25.

The resin-bound peptide S2 was subjected to the microwave-assisted SPPS protocol (the coupling of 9 was
conducted at room temperature for 40 min). The reaction mixture was washed with NMP/CH,Cl, [1/9, 5 mL
(for a > 50) or 2 mL (for a < 50), 40 sec x 6] to give peptide S3.

To 10 (8.0 eq) in a vial was added a solution of N,N’-diisopropylcarbodiimide (8.0 eq, 0.57 M) in
NMP/CHxCl, (1/9). The resultant mixture was transferred to the resin-bound peptide S3 in the reaction
vessel [20 mL LibraTube (for a > 50) or 5 mL LibraTube (for a < 50)]. The vial was washed with
NMP/CHxCl, (1/9, 0.0047 x a mL). The resultant solution was transferred to the reaction vessel. The
reaction mixture was stirred at room temperature for S5 min, and then a solution of
4-(N,N-dimethylamino)pyridine (1.0 eq, 0.82 M) in NMP/CH,Cl, (1/9) was added. After being stirred at
room temperature for 2 h, the resultant mixture was washed with NMP/CH,Cl [1/9, 5 mL (for a > 50) or 2
mL (for a <50), 40 sec x 6]. This coupling reaction was repeated (x 2). The reaction mixture was washed
with CH,Cl, [S mL (for a > 50) or 2 mL (for a < 50), 40 sec x 6] and NMP [5 mL (for ¢ > 50) or 2 mL (for a <
50), 40 sec x 6] to give peptide S4.

The resin-bound peptide S4 was subjected to 3 cycles (X4, 8, and X3) of the microwave-assisted SPPS
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protocol (X3 is one of 11, 14, 17, 19, 23, and 25, and X4 is one of 13, 16, 18, 20, 21, 24, and 26). The
No-Fmoc group of the resultant peptide was removed by steps 1 and 2 of the above microwave-assisted SPPS
protocol. The reaction mixture was washed with CH>Cl [5 mL (for @ > 50) or 2 mL (for a < 50), 40 sec x 6]
to give peptide S5.

To the resin-bound peptide S5 in the reaction vessel [20 mL LibraTube (for a > 50) or 5 mL LibraTube (for
a < 50)] was added a solution of Pd(PPhs3)s (0.25 eq, 0.013 M) and morpholine (24 eq, 2.6 M) in CH>Cl.
After being stirred at room temperature for 30 min, the reaction mixture was washed with CH,Cl, [5S mL (for a
> 50) or 2 mL (for a < 50), 40 sec x 6], NMP [5 mL (for a > 50) or 2 mL (for a < 50), 40 sec x 6], and
NMP/CHCI; [1/9, 5 mL (for a > 50) or 2 mL (for a < 50), 40 sec x 6] to give peptide S6.

To the resin-bound peptide S6 in the reaction vessel [20 mL LibraTube (for ¢ > 50) or 5 mL LibraTube (for
a < 50)] were added a solution of PyBOP (5.0 eq, 0.33 M) in NMP/CHCl; (1/9) and 2,4,6-collidine (10 eq).
After being stirred at room temperature for 11 h, the reaction mixture was washed with CH>Cl [5 mL (for a >
50) or 2 mL (for a < 50), 40 sec x 6], NMP [5 mL (for @ > 50) or 2 mL (for a < 50), 40 sec x 6], and CH,Cl, [5
mL (for a > 50) or 2 mL (for a < 50), 40 sec x 6] and dried under vacuum to give peptide S7. For the
resin-bound peptide S7 in 20 mL LibraTube, the resin-bound peptide was split into three 5 mL LibraTubes.

To the resin-bound peptide S7 in 5 mL LibraTube was added TFA/H>O (19/1, 2.0 mL).  After being stirred
at room temperature for 1 h, the reaction mixture was filtered, and washed with TFA/H,O (19/1, 1.0 mL, 40
sec X 6). The combined filtrates were stirred for 2 h. The resultant mixture was concentrated to give the
crude peptide. To the crude peptide was added Et,O (10 mL). The resultant mixture was sonicated at room
temperature for 1 min, and the organic layer was removed. The same procedure was repeated (x 2). The
residue was dried under vacuum to give the crude peptide. The crude peptide was dissolved in MeCN
containing 0.05% TFA/H,O containing 0.05% TFA [25/75, 8.0 mL (for each batch of a > 50) or 5.0 mL (for a
<50)]. The solution was charged on InertSep Slim C18-B [840 mg (for each batch of @ > 50) or 360 mg (for
a < 50)]. The column was washed with MeCN containing 0.05% TFA/H,O containing 0.05% TFA [25/75,
8.0 mL (for each batch of a > 50) or 5.0 mL (for ¢ < 50)] to remove impurities. The crude peptide was eluted
with MeCN containing 0.05% TFA/H,O containing 0.05% TFA [60/40, 16 mL (for each batch of a > 50) or 10
mL (for a <50)], and lyophilized. The residue was purified by reversed-phase HPLC to give the 1 analogue.

Peptide A1. Fmoc-L-Glu(Wang resin)-OAllyl (S1, loading rate: 0.45 mmol/g) was subjected to the general
procedures described above using 25 as X1, 12 as X2, 13 as X3, and 14 as X4. The crude A1 was purified
by 1st reversed-phase HPLC (column: Inertsil C8-3 20 x 250 mm, eluent A: MeOH + 0.05% TFA, eluent B:
H,O + 0.05% TFA, linear gradient A/B = 60/40 to 85/15 over 50 min, flow rate: 5.0 mL/min, detection:
photodiode array detector 199-651 nm) and 2nd reversed-phase HPLC (column: Inertsil C8-3 20 x 250 mm,
eluent A: MeCN + 0.05% TFA, eluent B: H,O + 0.05% TFA, linear gradient A/B = 37.5/62.5 to 45/55 over 30
min, then 45/55 over 10 min, flow rate: 5.0 mL/min, detection: photodiode array detector 199—651 nm) to give
Al (tr = 29.6-31.4 min, 18.7 mg, 10.9 pmol, 10% over 25 steps): white solid; [a]p' = +22.2° (¢ = 0.800,
MeOH); IR (film) v 1135, 1183, 1202, 1436, 1538, 1627, 1668, 2362, 2957, 3272 cm™'; '"H NMR (800 MHz,
DMSO-ds), see Supplementary Table 5; 3C NMR (200 MHz, DMSO-dj), see Supplementary Table 6; HRMS
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(ESI) caled for C7sH117N20010 [M+H]" 1601.8798, found 1601.8795.

Peptide A2. Fmoc-L-Glu(Wang resin)-OAllyl (S1, loading rate: 0.45 mmol/g) was subjected to the general
procedures described above using 25 as X1, 12 as X2, 16 as X3, and 14 as X4. The crude A2 was purified
by 1st reversed-phase HPLC (column: Inertsil C8-3 20 x 250 mm, eluent A: MeOH + 0.05% TFA, eluent B:
H,O + 0.05% TFA, linear gradient A/B = 60/40 to 85/15 over 50 min, flow rate: 5.0 mL/min, detection:
photodiode array detector 199-651 nm) and 2nd reversed-phase HPLC (column: Inertsil C8-3 20 x 250 mm,
eluent A: MeCN + 0.05% TFA, eluent B: H,O + 0.05% TFA, linear gradient A/B = 37.5/62.5 to 45/55 over 30
min, then 45/55 over 10 min, flow rate: 5.0 mL/min, detection: photodiode array detector 199—651 nm) to give
A2 (tr = 35.7-37.1 min, 12.4 mg, 7.37 umol, 6.9% over 25 steps): white solid; [a]p?® = +26.2° (¢ = 0.427,
MeOH); IR (film) v 1139, 1203, 1454, 1540, 1627, 1678, 2338, 2360, 2959, 3276, 3625, 3730 cm™'; 'TH NMR
(800 MHz, DMSO-ds), see Supplementary Table 5; *C NMR (200 MHz, DMSO-ds), see Supplementary
Table 6; HRMS (ESI) caled for C7sH11sN19O1s [M+H]" 1572.8897, found 1572.8927.

Peptide A3. Fmoc-L-Glu(Wang resin)-OAllyl (S1, loading rate: 0.45 mmol/g) was subjected to the general
procedures described above using 19 as X1, 12 as X2, 16 as X3, and 14 as X4. The crude A3 was purified
by 1st reversed-phase HPLC (column: Inertsil C8-3 20 x 250 mm, eluent A: MeOH + 0.05% TFA, eluent B:
H,O + 0.05% TFA, linear gradient A/B = 60/40 to 85/15 over 50 min, flow rate: 5.0 mL/min, detection:
photodiode array detector 199-651 nm) and 2nd reversed-phase HPLC (column: Inertsil C8-3 20 x 250 mm,
eluent A: MeCN + 0.05% TFA, eluent B: H,O + 0.05% TFA, A/B = 37.5/62.5 over 50 min, flow rate: 5.0
mL/min, detection: photodiode array detector 199-651 nm) to give A3 (f&r = 27.6-29.9 min, 13.8 mg, 7.43
umol, 6.9% over 25 steps): white solid; [a]p®* = +25.0° (¢ = 0.447, MeOH); IR (film) v 1141, 1200, 1465,
1515, 1629, 1677, 1740, 2305, 3274, 3742 cm™!; 'TH NMR (800 MHz, DMSO-d;), see Supplementary Table 5;
BC NMR (200 MHz, DMSO-ds), see Supplementary Table 6; HRMS (ESI) calcd for C7sH125N2001s [M+H]"
1629.9475, found 1629.9477.

Peptide A4. Fmoc-L-Glu(Wang resin)-OAllyl (S1, loading rate: 0.746 mmol/g) was subjected to the general
procedures described above using 15 as X1, 12 as X2, 20 as X3, and 14 as X4. The crude A4 was purified
by 1st reversed-phase HPLC (column: Inertsil ODS-4 10 x 250 mm, eluent A: MeCN + 0.05% TFA, eluent B:
H,O + 0.05% TFA, linear gradient A/B = 35/65 to 50/50 over 25 min, then 50/50 over 5 min, flow rate: 3.0
mL/min, detection: UV 280 nm) and 2nd reversed-phase HPLC (column: Inertsil ODS-4 10 x 250 mm, eluent
A: MeOH + 0.05% TFA, eluent B: H,O + 0.05% TFA, linear gradient A/B = 70/30 to 90/10 over 40 min, flow
rate: 2.0 mL/min, detection: UV 220 nm) to give A4 (fr = 14.1-16.0 min, 1.22 mg, 0.705 pmol, 4.1% over 25
steps): white solid; HRMS (ESI) calcd for C77Hi23N20015 [M+H]" 1615.9319, found 1615.9277.

Peptide A5. Fmoc-L-Glu(Wang resin)-OAllyl (S1, loading rate: 0.45 mmol/g) was subjected to the general
procedures described above using 11 as X1, 12 as X2, 16 as X3, and 14 as X4. The crude A5 was purified
by 1st reversed-phase HPLC (column: Inertsil C8-3 10 x 250 mm, eluent A: MeCN + 0.05% TFA, eluent B:
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H,O + 0.05% TFA, linear gradient A/B = 25/75 to 50/50 over 50 min, flow rate: 3.0 mL/min, detection:
photodiode array detector 199-651 nm) and 2nd reversed-phase HPLC (column: Inertsil C8-3 10 x 250 mm,
eluent A: MeOH + 0.05% TFA, eluent B: H>O + 0.05% TFA, linear gradient A/B = 45/55 to 75/25 over 60 min,
flow rate: 3.0 mL/min, detection: photodiode array detector 199—651 nm) to give AS (fr = 55.5-56.8 min,
0.684 mg, 0.402 pmol, 1.8% over 25 steps): white solid; HRMS (ESI) calcd for C7sHi1sN19O19 [M+H]*
1588.8846, found 1588.8895.

Peptide A6. Fmoc-L-Glu(Wang resin)-OAllyl (S1, loading rate: 0.45 mmol/g) was subjected to the general
procedures described above using 15 as X1, 12 as X2, 13 as X3, and 14 as X4. The crude A6 was purified
by 1st reversed-phase HPLC (column: Inertsil C8-3 10 x 250 mm, eluent A: MeCN + 0.05% TFA, eluent B:
H,O + 0.05% TFA, linear gradient A/B = 25/75 to 50/50 over 50 min, flow rate: 3.0 mL/min, detection:
photodiode array detector 199-651 nm) and 2nd reversed-phase HPLC (column: Inertsil C8-3 10 x 250 mm,
eluent A: MeOH + 0.05% TFA, eluent B: H,O + 0.05% TFA, linear gradient A/B = 45/55 to 75/25 over 60
min, flow rate: 3.0 mL/min, detection: photodiode array detector 199—651 nm) to give A6 (fr = 54.3—55.8 min,
3.71 mg, 2.13 pmol, 9.8% over 25 steps): white solid;, HRMS (ESI) caled for C77Hi2i1N20O19 [M+H]*
1629.9111, found 1629.9111.

Peptide A7. Fmoc-L-Glu(Wang resin)-OAllyl (S1, loading rate: 0.45 mmol/g) was subjected to the general
procedures described above using 23 as X1, 12 as X2, 20 as X3, and 14 as X4. The crude A7 was purified
by 1st reversed-phase HPLC (column: Inertsil C8-3 10 x 250 mm, eluent A: MeCN + 0.05% TFA, eluent B:
H,O + 0.05% TFA, linear gradient A/B = 25/75 to 50/50 over 50 min, flow rate: 3.0 mL/min, detection:
photodiode array detector 199-651 nm) and 2nd reversed-phase HPLC (column: Inertsil C8-3 10 x 250 mm,
eluent A: MeOH + 0.05% TFA, eluent B: H,O + 0.05% TFA, linear gradient A/B = 45/55 to 75/25 over 60
min, flow rate: 3.0 mL/min, detection: photodiode array detector 199—651 nm) to give A7 (fr = 51.0-52.8 min,
3.53 mg, 1.85 umol, 8.8% over 25 steps): white solid; HRMS (ESI) caled for CgiHi23N20019 [M+H]*
1679.9268, found 1679.9276.

Peptide A8. Fmoc-L-Glu(Wang resin)-OAllyl (S1, loading rate: 0.45 mmol/g) was subjected to the general
procedures described above using 23 as X1, 12 as X2, 13 as X3, and 14 as X4. The crude A8 was purified
by 1st reversed-phase HPLC (column: Inertsil C8-3 10 x 250 mm, eluent A: MeCN + 0.05% TFA, eluent B:
H,O + 0.05% TFA, linear gradient A/B = 25/75 to 49/51 over 48 min, flow rate: 3.0 mL/min, detection:
photodiode array detector 199-651 nm) and 2nd reversed-phase HPLC (column: Inertsil C8-3 10 x 250 mm,
eluent A: MeOH + 0.05% TFA, eluent B: H,O + 0.05% TFA, linear gradient A/B = 45/55 to 75/25 over 60
min, flow rate: 3.0 mL/min, detection: photodiode array detector 199—651 nm) to give A8 (fr = 55.7-57.1 min,
2.27 mg, 1.26 umol, 5.6% over 25 steps): white solid; HRMS (ESI) calcd for CsiHi21N20020 [M+H]"
1693.9061, found 1693.9086.

Peptide A9. Fmoc-L-Glu(Wang resin)-OAllyl (S1, loading rate: 0.746 mmol/g) was subjected to the general
procedures described above using 23 as X1, 12 as X2, 16 as X3, and 14 as X4. The crude A9 was purified
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by 1st reversed-phase HPLC (column: Inertsil ODS-4 4.6 x 250 mm, eluent A: MeCN + 0.05% TFA, eluent
B: H,O + 0.05% TFA, linear gradient A/B = 35/65 to 50/50 over 20 min, then 50/50 over 15 min, flow rate:
1.0 mL/min, detection: UV 280 nm) and 2nd reversed-phase HPLC (column: Inertsil ODS-4 10 x 250 mm,
eluent A: MeOH + 0.05% TFA, eluent B: H,O + 0.05% TFA, linear gradient A/B = 70/30 to 90/10 over 40
min, flow rate: 2.0 mL/min, detection: UV 220 nm) to give A9 (fr = 17.4-20.1 min, 1.25 mg, 0.703 pmol,
3.8% over 25 steps): white solid; HRMS (ESI) calcd for CgiHi22N19O19 [M+H]" 1664.9159, found 1664.9207.

Peptide A10. Fmoc-L-Glu(Wang resin)-OAllyl (S1, loading rate: 0.746 mmol/g) was subjected to the
general procedures described above using 22 as X1, 12 as X2, 13 as X3, and 14 as X4. The crude A10 was
purified by 1st reversed-phase HPLC (column: Inertsil ODS-4 4.6 x 250 mm, eluent A: MeCN + 0.05% TFA,
eluent B: H,O + 0.05% TFA, linear gradient A/B = 35/65 to 50/50 over 20 min, then 50/50 over 15 min, flow
rate: 1.0 mL/min, detection: UV 280 nm) and 2nd reversed-phase HPLC (column: Inertsil ODS-4 10 x 250
mm, eluent A: MeOH + 0.05% TFA, eluent B: H,O + 0.05% TFA, linear gradient A/B = 70/30 to 90/10 over
40 min, flow rate: 2.0 mL/min, detection: UV 220 nm) to give A10 (fr = 15.6—-18.3 min, 1.18 mg, 0.671 umol,
3.7% over 25 steps): white solid; HRMS (ESI) calcd for C76H115N21020 [M+H]" 1644.8857, found 1644.8871.

Peptide A11. Fmoc-L-Glu(Wang resin)-OAllyl (S1, loading rate: 0.45 mmol/g) was subjected to the general
procedures described above using 15 as X1, 12 as X2, 24 as X3, and 14 as X4. The crude A1l was purified
by 1st reversed-phase HPLC (column: Inertsil C8-3 10 x 250 mm, eluent A: MeOH + 0.05% TFA, eluent B:
H,O + 0.05% TFA, linear gradient A/B = 55/45 to 80/20 over 50 min, flow rate: 3.0 mL/min, detection:
photodiode array detector 199-651 nm) and 2nd reversed-phase HPLC (column: Inertsil C8-3 10 x 250 mm,
eluent A: MeOH/MeCN (2/1) + 0.05% TFA, eluent B: H,O + 0.05% TFA, linear gradient A/B = 40/60 to
75/25 over 50 min, flow rate: 3.0 mL/min, detection: photodiode array detector 199-651 nm) to give A1l (&r =
27.3-28.0 min, 3.35 mg, 1.88 umol, 8.3% over 25 steps): white solid; HRMS (ESI) caled for CsiHi22N19O19
[M+H]" 1664.9159, found 1664.9145.

Peptide A12. Fmoc-L-Glu(Wang resin)-OAllyl (S1, loading rate: 0.746 mmol/g) was subjected to the
general procedures described above using 15 as X1, 12 as X2, 21 as X3, and 14 as X4. The crude A12 was
purified by 1st reversed-phase HPLC (column: Inertsil ODS-4 10 x 250 mm, eluent A: MeCN + 0.05% TFA,
eluent B: H,O + 0.05% TFA, linear gradient A/B = 35/65 to 50/50 over 25 min, then 50/50 over 30 min, flow
rate: 3.0 mL/min, detection: UV 280 nm) and 2nd reversed-phase HPLC (column: Inertsil ODS-4 10 x 250
mm, eluent A: MeOH + 0.05% TFA, eluent B: H,O + 0.05% TFA, linear gradient A/B = 70/30 to 85/15 over
30 min, flow rate: 2.0 mL/min, detection: UV 220 nm) to give A12 (fr = 17.4-18.9 min, 0.944 mg, 0.554
umol, 3.4% over 25 steps): white solid; HRMS (ESI) calcd for C7sHiisN19O19 [M+H]" 1588.8846, found
1588.8873.

Peptide A13. Fmoc-L-Glu(Wang resin)-OAllyl (S1, loading rate: 0.45 mmol/g) was subjected to the general
procedures described above using 22 as X1, 12 as X2, 16 as X3, and 14 as X4. The crude A13 was purified
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by 1st reversed-phase HPLC (column: Inertsil C8-3 10 x 250 mm, eluent A: MeOH + 0.05% TFA, eluent B:
H,O + 0.05% TFA, linear gradient A/B = 55/45 to 80/20 over 50 min, flow rate: 3.0 mL/min, detection:
photodiode array detector 199-651 nm) and 2nd reversed-phase HPLC (column: Inertsil C8-3 10 x 250 mm,
eluent A: MeCN + 0.05% TFA, eluent B: H,O + 0.05% TFA, linear gradient A/B = 30/70 to 50/50 over 40 min,
flow rate: 3.0 mL/min, detection: photodiode array detector 199-651 nm) to give A13 (fr = 32.9-33.9 min,
2.55 mg, 1.47 umol, 6.1% over 25 steps): white solid; HRMS (ESI) calcd for C76Hi1oN20O19 [M+H]"
1615.8955, found 1615.8967.

Peptide A14. Fmoc-L-Glu(Wang resin)-OAllyl (S1, loading rate: 0.746 mmol/g) was subjected to the
general procedures described above using 22 as X1, 12 as X2, 20 as X3, and 14 as X4. The crude A14 was
purified by 1st reversed-phase HPLC column: Inertsil ODS-4 10 x 250 mm, eluent A: MeCN + 0.05% TFA,
eluent B: H,O + 0.05% TFA, linear gradient A/B = 35/65 to 50/50 over 25 min, then 50/50 over 30 min, flow
rate: 3.0 mL/min, detection: UV 280 nm) and 2nd reversed-phase HPLC (column: Inertsil ODS-4 10 x 250
mm, eluent A: MeOH + 0.05% TFA, eluent B: H,O + 0.05% TFA, linear gradient A/B = 70/30 to 79/21 over
18 min, flow rate: 2.0 mL/min, detection: UV 220 nm) to give Al4 (fr = 13.2-14.9 min, 0.939 mg, 0.538
umol, 3.6% over 25 steps): white solid; HRMS (ESI) calcd for C76Hi20N21019 [M+H]" 1630.9064, found
1630.9112.

Peptide A15. Fmoc-L-Glu(Wang resin)-OAllyl (S1, loading rate: 0.746 mmol/g) was subjected to the
general procedures described above using 25 as X1, 12 as X2, 24 as X3, and 23 as X4. The crude A15 was
purified by 1st reversed-phase HPLC (column: Inertsil ODS-4 10 x 250 mm, eluent A: MeCN + 0.05% TFA,
eluent B: H,O + 0.05% TFA, linear gradient A/B = 35/65 to 50/50 over 20 min, then 50/50 over 10 min, flow
rate: 3.0 mL/min, detection: UV 280 nm) and 2nd reversed-phase HPLC (column: Inertsil ODS-4 10 x 250
mm, eluent A: MeOH + 0.05% TFA, eluent B: H,O + 0.05% TFA, linear gradient A/B = 70/30 to 85/15 over
30 min, flow rate: 2.0 mL/min, detection: UV 220 nm) to give A15 (fr = 11.0-12.8 min, 1.54 mg, 0.855 pumol,
5.8% over 25 steps): white solid; HRMS (ESI) calcd for CsoHi16N19020 [M+H]" 1686.8639, found 1686.8662.

Peptide A16. Fmoc-L-Glu(Wang resin)-OAllyl (S1, loading rate: 0.746 mmol/g) was subjected to the
general procedures described above using 17 as X1, 12 as X2, 20 as X3, and 14 as X4. The crude A16 was
purified by 1st reversed-phase HPLC (column: Inertsil ODS-4 10 x 250 mm, eluent A: MeCN + 0.05% TFA,
eluent B: H,O + 0.05% TFA, linear gradient A/B = 35/65 to 50/50 over 25 min, then 50/50 over 5 min, flow
rate: 3.0 mL/min, detection: UV 280 nm) and 2nd reversed-phase HPLC (column: Inertsil ODS-4 10 x 250
mm, eluent A: MeOH + 0.05% TFA, eluent B: H,O + 0.05% TFA, linear gradient A/B = 70/30 to 85/15 over
30 min, flow rate: 2.0 mL/min, detection: UV 220 nm) to give A16 (fr = 13.2—15.5 min, 1.58 mg, 0.905 pumol,
5.9% over 25 steps): white solid; HRMS (ESI) calcd for C76H119N20020 [M+H]" 1631.8904, found 1631.8889.

Peptide A17. Fmoc-L-Glu(Wang resin)-OAllyl (S1, loading rate: 0.45 mmol/g) was subjected to the general
procedures described above using 17 as X1, 12 as X2, 24 as X3, and 14 as X4. The crude A17 was purified
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by 1st reversed-phase HPLC (column: Inertsil C8-3 10 x 250 mm, eluent A: MeOH + 0.05% TFA, eluent B:
H,O + 0.05% TFA, linear gradient A/B = 55/45 to 80/20 over 50 min, flow rate: 3.0 mL/min, detection:
photodiode array detector 199-651 nm) and 2nd reversed-phase HPLC (column: Inertsil C8-3 10 x 250 mm,
eluent A: MeCN + 0.05% TFA, eluent B: H,O + 0.05% TFA, linear gradient A/B = 30/70 to 55/45 over 50 min,
flow rate: 3.0 mL/min, detection: photodiode array detector 199-651 nm) to give A17 (tr = 34.1-35.2 min,
3.13 mg, 1.86 umol, 9.3% over 25 steps): white solid; HRMS (ESI) calcd for CsoHi1sNi19O21 [M+H]"
1680.8744, found 1680.8766.

Peptide A18. Fmoc-L-Glu(Wang resin)-OAllyl (S1, loading rate: 0.746 mmol/g) was subjected to the
general procedures described above using 17 as X1, 12 as X2, 16 as X3, and 14 as X4. The crude A18 was
purified by 1st reversed-phase HPLC (column: Inertsil ODS-4 4.6 x 250 mm, eluent A: MeCN + 0.05% TFA,
eluent B: H,O + 0.05% TFA, linear gradient A/B = 35/65 to 50/50 over 20 min, then 50/50 over 15 min, flow
rate: 1.0 mL/min, detection: UV 280 nm) and 2nd reversed-phase HPLC (column: Inertsil ODS-4 10 x 250
mm, eluent A: MeOH + 0.05% TFA, eluent B: H,O + 0.05% TFA, linear gradient A/B = 70/30 to 87.5/12.5
over 35 min, flow rate: 2.0 mL/min, detection: UV 220 nm) to give A18 (fr = 23.2-25.3 min, 0.821 mg, 0.474
umol, 2.6% over 25 steps): white solid; HRMS (ESI) calcd for C76Hi1sN19O2 [M+H]" 1616.8795, found
1616.8811.

Peptide A19. Fmoc-L-Glu(Wang resin)-OAllyl (S1, loading rate: 0.45 mmol/g) was subjected to the general
procedures described above using 23 as X1, 12 as X2, 11 as X3, and 14 as X4. The crude A19 was purified
by 1st reversed-phase HPLC (column: Inertsil C8-3 10 x 250 mm, eluent A: MeCN + 0.05% TFA, eluent B:
H,O + 0.05% TFA, linear gradient A/B = 32.5/67.5 to 57.5/42.5 over 50 min, flow rate: 3.0 mL/min,
detection: photodiode array detector 199—651 nm) and 2nd reversed-phase HPLC (column: Inertsil C8-3 10 X
250 mm, eluent A: MeOH + 0.05% TFA, eluent B: H,O + 0.05% TFA, A/B = 67.5/32.5 over 25 min, flow rate:
3.0 mL/min, detection: photodiode array detector 199—651 nm) to give A19 (& = 12.5-14.5 min, 4.31 mg,
2.44 umol, 12% over 25 steps): white solid; HRMS (ESI) calcd for C79H118N19O20 [M+H]" 1652.8795, found
1652.8807.

Peptide A20. Fmoc-L-Glu(Wang resin)-OAllyl (S1, loading rate: 0.45 mmol/g) was subjected to the general
procedures described above using 17 as X1, 12 as X2, 21 as X3, and 14 as X4. The crude A20 was purified
by 1st reversed-phase HPLC (column: Inertsil C8-3 10 x 250 mm, eluent A: MeCN + 0.05% TFA, eluent B:
H,O + 0.05% TFA, linear gradient A/B = 30/70 to 55/45 over 50 min, flow rate: 3.0 mL/min, detection:
photodiode array detector 199-651 nm) and 2nd reversed-phase HPLC (column: Inertsil C8-3 10 x 250 mm,
eluent A: MeOH + 0.05% TFA, eluent B: H,O + 0.05% TFA, linear gradient A/B = 60/40 to 80/20 over 35
min, flow rate: 3.0 mL/min, detection: photodiode array detector 199-651 nm) to give A20 (tr = 20.3-21.6
min, 2.04 mg, 1.27 pumol, 5.1% over 25 steps): white solid; HRMS (ESI) calced for C74H114N19O21 [M+H]*
1604.8431, found 1604.8409.
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Peptide A21. Fmoc-L-Glu(Wang resin)-OAllyl (S1, loading rate: 0.746 mmol/g) was subjected to the
general procedures described above using 17 as X1, 12 as X2, 16 as X3, and 23 as X4. The crude A21 was
purified by 1st reversed-phase HPLC (column: Inertsil ODS-4 10 x 250 mm, eluent A: MeCN + 0.05% TFA,
eluent B: H,O + 0.05% TFA, A/B = 35/65 over 5 min, then linear gradient A/B = 35/65 to 60/40 over 25 min,
flow rate: 3.0 mL/min, detection: UV 280 nm), 2nd reversed-phase HPLC (column: Inertsil ODS-4 10 x 250
mm, eluent A: MeOH + 0.05% TFA, eluent B: H,O + 0.05% TFA, linear gradient A/B = 65/35 to 70/30 over
25 min, then 70/30 over 5 min, flow rate: 3.0 mL/min, detection: photodiode array detector 199—-651 nm), and
3rd reversed-phase HPLC (column: Inertsil ODS-4 10 x 250 mm, eluent A: MeOH + 0.05% TFA, eluent B:
H,O + 0.05% TFA, linear gradient A/B = 70/30 to 87.5/12.5 over 35 min, flow rate: 2.0 mL/min, detection:
UV 220 nm) to give A21 (tr = 17.8-19.4 min, 0.969 mg, 0.544 pumol, 3.2% over 25 steps): white solid,;
HRMS (ESI) calcd for C79H116N19021 [M+H]" 1666.8588, found 1666.8624.

Peptide A22. Fmoc-L-Glu(Wang resin)-OAllyl (S1, loading rate: 0.45 mmol/g) was subjected to the general
procedures described above using 25 as X1, 22 as X2, 16 as X3, and 19 as X4. The crude A22 was purified
by 1st reversed-phase HPLC (column: Inertsil C8-3 10 x 250 mm, eluent A: MeOH + 0.05% TFA, eluent B:
H,O + 0.05% TFA, linear gradient A/B = 24/76 to 73/27 over 56 min, flow rate: 3.0 mL/min, detection:
photodiode array detector 199-651 nm) and 2nd reversed-phase HPLC (column: Inertsil C8-3 10 x 250 mm,
eluent A: MeCN + 0.05% TFA, eluent B: H,O + 0.05% TFA, linear gradient A/B = 20/80 to 35/65 over 40 min,
flow rate: 3.0 mL/min, detection: photodiode array detector 199—-651 nm) to give A22 (tr = 24.2-26.0 min,
3.17 mg, 1.74 pmol, 8.4% over 25 steps): white solid; HRMS (ESI) caled for C73Hi1sN21019 [M+2H]*
794.9334, found 794.9346.

Peptide B1. Fmoc-L-Glu(Wang resin)-OAllyl (S1, loading rate: 0.45 mmol/g) was subjected to the general
procedures described above using 15 as X1, 25 as X2, 21 as X3, and 14 as X4. The crude B1 was purified
by 1st reversed-phase HPLC (column: Inertsil C8-3 10 x 250 mm, eluent A: MeCN + 0.05% TFA, eluent B:
H,O + 0.05% TFA, linear gradient A/B = 30/70 to 55/45 over 50 min, flow rate: 3.0 mL/min, detection:
photodiode array detector 199-651 nm) and 2nd reversed-phase HPLC (column: Inertsil C8-3 10 x 250 mm,
eluent A: MeOH + 0.05% TFA, eluent B: H,O + 0.05% TFA, linear gradient A/B = 45/55 to 70/30 over 50
min, flow rate: 3.0 mL/min, detection: photodiode array detector 199—651 nm) to give B1 (tr = 40.0-42.6 min,
2.24 mg, 1.35 pumol, 6.1% over 25 steps): white solid; HRMS (ESI) caled for C7Hi13N19019 [M+2H]*
773.9225, found 773.9234.

Peptide B2. Fmoc-L-Glu(Wang resin)-OAllyl (S1, loading rate: 0.45 mmol/g) was subjected to the general
procedures described above using 17 as X1, 12 as X2, 16 as X3, and 25 as X4. The crude B2 was purified
by 1st reversed-phase HPLC (column: Inertsil C8-3 10 x 250 mm, eluent A: MeOH + 0.05% TFA, eluent B:
H,O + 0.05% TFA, linear gradient A/B = 40/60 to 70/30 over 60 min, flow rate: 3.0 mL/min, detection:
photodiode array detector 199-651 nm) and 2nd reversed-phase HPLC (column: Inertsil C8-3 10 x 250 mm,
eluent A: MeCN + 0.05% TFA, eluent B: H,O + 0.05% TFA, linear gradient A/B = 25/75 to 50/50 over 50 min,
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flow rate: 3.0 mL/min, detection: photodiode array detector 199—651 nm) to give B2 (tr = 25.4-26.5 min, 3.35
mg, 2.13 umol, 9.9% over 25 steps): white solid; HRMS (ESI) calcd for C73H112N19020 [M+H]" 1574.8326,
found 1574.8357.

Peptide B3. Fmoc-L-Glu(Wang resin)-OAllyl (S1, loading rate: 0.45 mmol/g) was subjected to the general
procedures described above using 17 as X1, 12 as X2, 20 as X3, and 23 as X4. The crude B3 was purified
by 1st reversed-phase HPLC (column: Inertsil C8-3 10 x 250 mm, eluent A: MeOH + 0.05% TFA, eluent B:
H,O + 0.05% TFA, linear gradient A/B = 40/60 to 70/30 over 60 min, flow rate: 3.0 mL/min, detection:
photodiode array detector 199-651 nm) and 2nd reversed-phase HPLC (column: Inertsil C8-3 10 x 250 mm,
eluent A: MeCN + 0.05% TFA, eluent B: H,O + 0.05% TFA, linear gradient A/B = 25/75 to 50/50 over 50 min,
flow rate: 3.0 mL/min, detection: photodiode array detector 199—-651 nm) to give B5 (fr = 30.8-32.2 min, 4.34
mg, 2.42 pumol, 11% over 25 steps): white solid; HRMS (ESI) calcd for C79H117N20,1 [M+H]" 1681.8697,
found 1681.8727.

Peptide B4. Fmoc-L-Glu(Wang resin)-OAllyl (S1, loading rate: 0.45 mmol/g) was subjected to the general
procedures described above using 23 as X1, 11 as X2, 26 as X3, and 19 as X4. The crude B4 was purified by
Ist reversed-phase HPLC (column: Inertsil C8-3 10 x 250 mm, eluent A: MeCN + 0.05% TFA, eluent B: H,O
+ 0.05% TFA, linear gradient A/B = 25/75 to 35/65 over 40 min, flow rate: 3.0 mL/min, detection: photodiode
array detector 199—651 nm) and 2nd reversed-phase HPLC (column: Inertsil C8-3 10 x 250 mm, eluent A:
MeOH + 0.05% TFA, eluent B: H,O + 0.05% TFA, linear gradient A/B = 45/55 to 62.5/57.5 over 50 min, flow
rate: 3.0 mL/min, detection: photodiode array detector 199—651 nm) to give B4 (fr = 18.4—19.8 min, 0.743 mg,
0.401 umol, 2.0% over 25 steps): white solid; HRMS (ESI) calcd for C76H11aN20O20 [M+2H]*" 813.4254,
found 813.4276.

Peptide B5. Fmoc-L-Glu(Wang resin)-OAllyl (S1, loading rate: 0.45 mmol/g) was subjected to the general
procedures described above using 17 as X1, 12 as X2, 24 as X3, and 17 as X4. The crude BS was purified
by 1st reversed-phase HPLC (column: Inertsil C8-3 10 x 250 mm, eluent A: MeCN + 0.05% TFA, eluent B:
H,O + 0.05% TFA, linear gradient A/B = 25/75 to 44/56 over 38 min, flow rate: 3.0 mL/min, detection:
photodiode array detector 199-651 nm) and 2nd reversed-phase HPLC (column: Inertsil C8-3 10 x 250 mm,
eluent A: MeOH + 0.05% TFA, eluent B: H,O + 0.05% TFA, linear gradient A/B = 50/50 to 70/30 over 40
min, flow rate: 3.0 mL/min, detection: photodiode array detector 199—651 nm) to give BS (tr = 27.3—28.0 min,
4.12 mg, 2.45 pumol, 12% over 25 steps): white solid; HRMS (ESI) caled for C7sHi12N19O23 [M+H]"
1682.8173, found 1682.8175.

Peptide C1. Fmoc-L-Glu(Wang resin)-OAllyl (S1, loading rate: 0.45 mmol/g) was subjected to the general
procedures described above using 15 as X1, 12 as X2, 24 as X3, and 11 as X4. The crude C1 was purified
by 1st reversed-phase HPLC (column: Inertsil C8-3 10 x 250 mm, eluent A: MeCN + 0.05% TFA, eluent B:
H,O + 0.05% TFA, linear gradient A/B = 25/75 to 50/50 over 50 min, flow rate: 3.0 mL/min, detection:
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photodiode array detector 199-651 nm) and 2nd reversed-phase HPLC (column: Inertsil C8-3 10 x 250 mm,
eluent A: MeOH + 0.05% TFA, eluent B: H,O + 0.05% TFA, linear gradient A/B = 45/55 to 70/30 over 50
min, flow rate: 3.0 mL/min, detection: photodiode array detector 199—651 nm) to give C1 (fr = 38.2—39.6 min,
3.44 mg, 1.96 umol, 8.8% over 25 steps): white solid; HRMS (ESI) calcd for C7sHi16N19O2 [M+H]"
1638.8639, found 1638.8627.

Peptide C2. Fmoc-L-Glu(Wang resin)-OAllyl (S1, loading rate: 0.45 mmol/g) was subjected to the general
procedures described above using 25 as X1, 25 as X2, 24 as X3, and 23 as X4. The crude C2 was purified
by 1st reversed-phase HPLC (column: Inertsil C8-3 10 x 250 mm, eluent A: MeCN + 0.05% TFA, eluent B:
H,O + 0.05% TFA, linear gradient A/B = 30/70 to 55/45 over 50 min, flow rate: 3.0 mL/min, detection:
photodiode array detector 199-651 nm) and 2nd reversed-phase HPLC (column: Inertsil C8-3 10 x 250 mm,
eluent A: MeOH + 0.05% TFA, eluent B: H,O + 0.05% TFA, linear gradient A/B = 60/40 to 80/20 over 35
min, flow rate: 3.0 mL/min, detection: photodiode array detector 199—651 nm) to give C2 (fr = 7.69-9.19 min,
1.48 mg, 0.843 umol, 4.0% over 25 steps): white solid; HRMS (ESI) calcd for C7Hi10N19O2 [M+H]*
1644.8169, found 1644.8139.

Peptide C3. Fmoc-L-Glu(Wang resin)-OAllyl (S1, loading rate: 0.45 mmol/g) was subjected to the general
procedures described above using 11 as X1, 25 as X2, 24 as X3, and 25 as X4. The crude C3 was purified
by 1st reversed-phase HPLC (column: Inertsil C8-3 10 x 250 mm, eluent A: MeCN + 0.05% TFA, eluent B:
H,O + 0.05% TFA, linear gradient A/B = 30/70 to 55/45 over 50 min, flow rate: 3.0 mL/min, detection:
photodiode array detector 199-651 nm) and 2nd reversed-phase HPLC (column: Inertsil C8-3 10 x 250 mm,
eluent A: MeOH + 0.05% TFA, eluent B: HO + 0.05% TFA, linear gradient A/B = 60/40 to 73.3/26.7 over 30
min, flow rate: 3.0 mL/min, detection: photodiode array detector 199—651 nm) to give C3 (fr = 7.51-8.82 min,
0.870 mg, 0.517 pmol, 2.5% over 25 steps): white solid; HRMS (ESI) caled for C73Hi97N 19020 [M+2H]*
784.8964, found 784.8957.

Peptide C4. Fmoc-L-Glu(Wang resin)-OAllyl (S1, loading rate: 0.45 mmol/g) was subjected to the general
procedures described above using 17 as X1, 23 as X2, 13 as X3, and 14 as X4. The crude C4 was purified
by 1st reversed-phase HPLC (column: Inertsil C8-3 10 x 250 mm, eluent A: MeCN + 0.05% TFA, eluent B:
H,O + 0.05% TFA, linear gradient A/B = 25/75 to 47.5/52.5 over 45 min, flow rate: 3.0 mL/min, detection:
photodiode array detector 199-651 nm) and 2nd reversed-phase HPLC (column: Inertsil C8-3 10 x 250 mm,
eluent A: MeOH + 0.05% TFA, eluent B: H,O + 0.05% TFA, linear gradient A/B = 45/55 to 70/30 over 50
min, flow rate: 3.0 mL/min, detection: photodiode array detector 199—651 nm) to give C4 (tr = 40.4—41.9 min,
1.62 mg, 0.955 umol, 4.1% over 25 steps): white solid; HRMS (ESI) calcd for C7oHii1sN29O2 [M+H]*
1695.8489, found 1695.8484.

Peptide C5. Fmoc-L-Glu(Wang resin)-OAllyl (S1, loading rate: 0.45 mmol/g) was subjected to the general
procedures described above using 17 as X1, 23 as X2, 24 as X3, and 25 as X4. The crude C5 was purified
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by 1st reversed-phase HPLC (column: Inertsil C8-3 10 x 250 mm, eluent A: MeCN + 0.05% TFA, eluent B:
H,O + 0.05% TFA, linear gradient A/B = 25/75 to 50/50 over 50 min, flow rate: 3.0 mL/min, detection:
photodiode array detector 199-651 nm) and 2nd reversed-phase HPLC (column: Inertsil C8-3 10 x 250 mm,
eluent A: MeOH + 0.05% TFA, eluent B: H,O + 0.05% TFA, linear gradient A/B = 45/55 to 70/30 over 50
min, flow rate: 3.0 mL/min, detection: photodiode array detector 199—651 nm) to give C5 (#r = 32.2—34.6 min,

1.54 mg, 0.913 umol, 4.3% over 25 steps): white solid; HRMS (ESI) calcd for CgoHiioN19O2, [M+H]*
1688.8067, found 1688.8095.
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General procedures for menaquinone complexation assay. To the bead-linked lysocin E analogues in
LibraTube was added a solution of menaquinone-4 (2) in MeOH (10 mM, 1.0 mL/1000 beads). The mixture
was incubated at room temperature for 12 h. A suspension of the beads in MeOH (200 beads/200 uL) was
transferred to a 2.0 mL microtube.

Each bead in the microtube was transferred to each well of a 96-well filtration plate (278011, Thermo
Fisher Scientific, 1 bead/well) with the solution of 2 (20 pL/bead) using a micropipette. To each well was
added MeOH (400 uL), and the beads was filtered by gravity flow (x 3). The beads in the plate were dried
under vacuum for 0.5-1 h. The dried beads were transferred to a 96-well PCR plate (652270, Greiner
bio-one, 1 bead/well) with MeOH (20 uL/well) using a micropipette. The solution was removed under a
stream of Ar at 40 °C to give the 2-bound bead-linked peptides.

To the 2-bound bead-linked peptides in the plate was added n-BuOH (30 uL/well) at room temperature.
The suspension was incubated at 50 °C for 1 h. The resultant mixture in the plate was centrifuged at 3500 x
g at room temperature for 10 sec. The supernatant in each well was transferred to the corresponding well of
a black polystyrene flat-bottom 96-well plate (655086, Greiner bio-one). The solution was concentrated
under a stream of Ar at 40 °C to give the eluted 2.

To the above eluted 2 in the plate was added »-BuOH (25 pL/well) at room temperature. The plate was
vortexed at room temperature for 10 min. To the resultant solution was added a solution of NaBH4 in
n-BuOH (1.0 mM, 25 pL/well). The plate was vortexed at room temperature for 10 min. The fluorescence
of menahydroquinone (2H, Ex. 250 nm/Em. 430 nm) of each well was measured at room temperature every 3
min (0, 3, and 6 min) on Gemini EM microplate reader (Molecular Devices). The three fluorescence

intensities of each bead were averaged and plotted against the bead number.

Evaluation of menaquinone complexation activities of the selected bead-linked peptides. Bead-linked
peptides 30, BLP1, and BLP2 were synthesized according to the above described procedures (loading rate:
0.222 mmol/g). The bead-linked peptides were subjected to the MK complexation assay described above.
The obtained fluorescent intensities of 2H (arbitrary unit) were 1026 + 64 for 30, 396 + 27 for BLP1, 729 +
2.0 for BLP2, and 41.6 + 0.1 for background adsorption (no bead), respectively (Supplementary Figure 3).
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Preparation of beads for cleavage reaction. After the menaquinone complexation assay, the beads were
washed for the cleavage reaction as follows:

The beads in a 96-well PCR plate (1 bead/well) were transferred to a filtration plate (1 bead/well) with
MeOH (50 pL/bead) by using a micropipette. To each well was added DMSO (400 puL), and the bead was
filtered by gravity flow (x 3). To each well was added MeOH (400 pL), and the bead was filtered by gravity
flow (x 2). The beads in the plate were dried under vacuum for 1 h. The dried beads were transferred to a
96-well PCR plate (1 bead/well) with MeOH (20 uL/bead) by using a micropipette. The suspension was

dried under a stream of Ar at 40 °C to give the dried beads, which were used in the cleavage reaction.

Cleavage of 2401 peptides from beads. To the above washed bead-linked peptides in the 96-well PCR
plate (1 bead/well) was added MeOH (20 puL/well). The microplate was irradiated with UV light (A = 365
nm) using a handy UV lamp (AS ONE, SLUV-6, 6 W) at room temperature for 1 h by shifting the lamp
position by two lines every 15 min (Supplementary Figure 5). The resultant solution was concentrated under

a stream of Ar at 40 °C to give the crude lysocin E analogues (1 peptide/well).

Separation of peptides for antimicrobial activity assay and MS/MS sequencing analysis. To the crude
peptides in the 96-well PCR plate was added MeOH (100 pL/well). The plate was capped with 8-cap strips,
and sonicated at room temperature for 1 min. The resultant mixture in the plate was centrifuged at 3500 x g
at room temperature for 10 sec. The 8-cap strips were carefully removed from the plate. After gentle
pipetting of the solution (x 3), the solution of the crude peptide in MeOH (85 pL/well) was transferred to a
96-well round-bottom plate (3367, Corning). The solution in the round-bottom plate (85 uL/well) was dried
a stream of Ar at 40 °C to give the crude peptides, which were used for antimicrobial activity assay. The
remaining solution (15 uL/well) in the PCR plate was dried under a stream of Ar at 40 °C to give the crude

peptides, which were used for MS/MS sequencing analysis.
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MS/MS sequencing analysis. To the crude peptides in the 96-well PCR plates was added MeOH/H»O (1/9,
20 pL/well) containing 1% NHs. The mixtures were incubated at room temperature for 12—-14 h. The
reaction mixtures were concentrated under a stream of Ar at 40 °C to give the hydrolyzed linear peptides.

The crude linear peptides were dissolved in a solution of a-cyano-4-hydroxycinnamic acid in MeCN/H,O
(7/3) containing 0.1% TFA (2.5 uL/well, 4.0 mg/mL) and a solution of diammonium hydrogen citrate in H,O
(0.0025 pL/well, 100 mg/mL). The resultant solution of peptides was subjected to the MS/MS sequencing
analysis on TOF/TOF 5800 (AB Sciex).
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Antimicrobial activity assay of bead-derived peptides. To the crude peptides in the 96-well round-bottom
plate was added DMSO (1 uL/well). To the solution of peptides in each well was added a suspension of S.
aureus Smith ATCC 13709 strain in 10% calf serum containing cation adjusted Miiller Hinton Broth [40 pL, 2
X 10° colony forming units (CFU), 21 g/L Miiller Hinton Broth (Difco), 50 mg/L Ca*" (adjusted with CaCl,-
2H,0), and 25 mg/L Mg** (adjusted with MgCl»'6H,0)]. The plate was incubated at 37 °C for 18 h, and the

precipitation of the grown cells was examined.

Evaluation of antimicrobial spectra of peptides. The MIC assay was performed according to the Clinical
and Laboratory Standards Institute protocols. The antimicrobial activities of the peptides were measured
using the broth microdilution method.! ~ Serial dilutions of peptides were prepared in cation adjusted Miiller
Hinton Broth. Each dilution (100 pL) was dispensed to each well of the round-bottom plate to obtain final
concentrations ranging from 64 pg/mL to 0.0075 pg/mL. Bacteria were grown at 37°C overnight on Tryptic
Soy Broth or Miiller Hinton Broth agar plates. Bacterial inoculum was prepared by direct suspension of the
colonies in 0.9% saline, and adjusted to obtain ODgs 0.08-0.13 using a spectrophotometer UV-1280
(Shimadzu). The resultant suspension was diluted with cation adjusted Miiller Hinton Broth (1/20). The
resultant mixture (10 pL) was inoculated to each well of the plates (approximately 5 X 10* CFU/well), mixed,
and incubated at 37 °C for 18 h. The MIC value was determined as the minimum concentration that
inhibited growth of bacteria. To evaluate the antimicrobial activities of peptides in the presence of serum,

10% bovine calf serum in cation adjusted Miiller Hinton Broth was used.
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Preparation of LUVs consisting of PC/PG. Carboxyfluorescein-encapsulated large unilamellar vesicles
(LUVs) were prepared according to the thin-film hydration method, followed by extrusion through Nuclepore
polycarbonate filters (GE Healthcare) mounted in the mini-extruder apparatus (Avanti Polar Lipids). A
solution of egg yolk phosphatidylcholine (9.60 mg, 12.5 umol) and egg yolk phosphatidylglycerol (9.78 mg,
12.5 umol) in CHCl; (0.505 mL) was concentrated, and dried under vacuum to form a lipid thin film. The
thin film was hydrated and suspended in carboxyfluorescein-containing buffer solution [0.500 mL, 5 mM
4-(2-hydroxyethyl)-1-piperazineethanesulfonic acid (HEPES), 20 mM carboxyfluorescein, pH 7.5] by
vortexing and sonication. After five-times freeze-thaw cycles, the lipid suspension was extruded 19 times
through a polycarbonate filter with 040 um of pore size in the diameter. The external
carboxyfluorescein-containing buffer was replaced with a carboxyfluorescein-free buffer solution [20 mM
HEPES, 1 mM ethylenediaminetetraacetic acid (EDTA), pH 7.5] through size exclusion chromatography
using disposable PD-10 column (GE Healthcare). Concentration of egg yolk phosphatidylcholine was
determined by using Phospholipid C-Test Wako (Fujifilm Wako Pure Chemical). The final concentration of
egg yolk phosphatidylcholine was adjusted to 4.0 uM with the carboxyfluorescein-free buffer solution, and

the solution was used for membrane disruption assay.

Preparation of LUVs consisting of PC/PG/MK-4 or PC/PG/UQ-10. To a solution of egg yolk
phosphatidylcholine (9.48 mg, 12.4 pmol) and egg yolk phosphatidylglycerol (9.66 mg, 12.4 umol) in CHCI3
(0.208 mL) was added a solution of MK-4 (2) or UQ-10 (3) (0.313 pmol) in CHCI; (21.8 uL). The solution
was concentrated, and dried under vacuum to form a lipid thin film. The thin film was hydrated and
suspended in carboxyfluorescein-containing buffer solution (0.500 mL, 5 mM HEPES, 20 mM
carboxyfluorescein, pH 7.5) by vortexing and sonication. After five-times freeze-thaw cycles, the lipid
suspension was extruded 19 times through a polycarbonate filter with 0.40 um of pore size in the diameter.
The external carboxyfluorescein-containing buffer was replaced with a carboxyfluorescein-free buffer solution
(20 mM HEPES, 1 mM EDTA, pH 7.5) through size exclusion chromatography using disposable PD-10
column. Concentration of egg yolk phosphatidylcholine was determined by using Phospholipid C-Test Wako.
The final concentration of egg yolk phosphatidylcholine was adjusted to 4.0 puM with the

carboxyfluorescein-free buffer solution, and the solution was used for membrane disruption assay.

Membrane disruption assay. Peptides 1, A1-A22, B1-B5, and C1-CS5 were diluted with MeOH/H,O (4/6)
to various concentrations as 5-fold serial dilutions. The solution of peptides (2 pL/well) and the
carboxyfluorescein-encapsulated LUV suspension (200 pL/well) were mixed in black polystyrene flat-bottom
96-well plates. The final concentration of peptides ranged from 2970 nM to 0.950 nM. The plates were
vortexed at room temperature for 30 min, and then fluorescence of carboxyfluorescein (Ex. 490 nm/Em. 517
nm) of each well was measured at room temperature on Gemini EM microplate reader. Trion X-100/H,O
(5/95, 2 uL), MeOH/H»O (4/6, 2 uL), and the LUV suspension were mixed in each plate to determine 100%
lysis. MeOH/H,O (4/6, 2 pL) and the LUV suspension were mixed in each plate to determine 0% lysis.

The membrane disruption activities of tested peptides (/) were normalized against 100% lysis by Triton X-100
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(Imax) and 0% lysis by MeOH/H,O (4/6) (o) as following, where [I. is the fluorescence intensity
(Supplementary Equation 2).

I1=100 % (I — Io) / (Imax — I0) (2)

The membrane-disrupting activities were evaluated as half-maximal response (ECso, nM) values by means

of three replicates. Sigmoidal curve fittings were performed on R? with drc package (Supplementary Figs

S7-S9).2  Two-parameter logistic model was applied for the fitting.
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Supplementary Figure 7. Concentration-response curves for membrane disrupting activities of peptides.
Representative curves of 1 and A1-A11 against the three LUVs (PC/PG =50:50, PC/PG = 50:50 containing
1.25 mol% 2 or 3) from three independent experiments were shown as mean + SD. Source data are provided

as a Source Data file.
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Supplementary Figure 8. Concentration-response curves for membrane disrupting activities of peptides.
Representative curves of A12-A22 and B1 against the three LUVs (PC/PG =50:50, PC/PG = 50:50 containing
1.25 mol% 2 or 3) from three independent experiments were shown as mean = SD.  Source data are provided
as a Source Data file.
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Supplementary Figure 9. Concentration-response curves for membrane disrupting activities of peptides.
Representative curves of B2-B5 and C1-C5 against the three LUVs (PC/PG =50:50, PC/PG = 50:50

containing 1.25 mol% 2 or 3) from three independent experiments were shown as mean £ SD. Source data
are provided as a Source Data file.
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TOFITOF™ MSIMS Precursor 1635.53 Spec #1 MC[BP = 1594.3, 793]
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Supplementary Figure 10. MS/MS spectrum of 1.  Mass range: m/z 350-1500.

TOFITOF™ MSIMS Precursor 1619.63 Spec #1 MC[BP = 1678.3, 4465]
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Supplementary Figure 11. MS/MS spectrum of Al. Mass range: m/z 350-1500.
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TOFITOF™ MSIMS Precursor 1590.6 Spec #1 MC[BP = 1591 .4, 8924]
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Supplementary Figure 12. MS/MS spectrum of A2. Mass range: m/z 350-1500.

TOFITOF™ MSIMS Precursor 1647.59 Spec #1 MC[BP = 1606.4, 513]
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Supplementary Figure 13. MS/MS spectrum of A3. Mass range: m/z 350-1500.
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TOFITOF™ MSIMS Precursor 1633.59 Spec #1 MC[BP =1592.4, 294]
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Supplementary Figure 14. MS/MS spectrum of A4. Mass range: m/z 350-1500.

TOFITOF™ MSIMS Precursor 1606.56 Spec #1 MC[BP = 1590.5, 896]
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Supplementary Figure 15. MS/MS spectrum of A5.  Mass range: m/z 350-1500.
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TOFITOF™ MSIMS Precursor 1647.656 Spec #1 MC[BP = 1606.4, 924]
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Supplementary Figure 16. MS/MS spectrum of A6. Mass range: m/z 350-1500.

TOFITOF™ MSIMS Precursor 1697.58 Spec #1 MC[BP = 1681.6, 1340]
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Supplementary Figure 17. MS/MS spectrum of A7. Mass range: m/z 350-1600.
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TOFITOF™ MSIMS Precursor 1711.57 Spec #1 MC[BP = 1695.6, 3139]
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Supplementary Figure 18. MS/MS spectrum of A8. Mass range: m/z 350-1600.

TOFITOF™ MSIMS Precursor 1682.61 Spec #1 MC[BP = 1684.4, 1685]
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Supplementary Figure 22. MS/MS spectrum of A12. Mass range: m/z 350-1500.
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Supplementary Figure 26. MS/MS spectrum of A16. Mass range: m/z 350-1500.
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Supplementary Figure 27. MS/MS spectrum of A17. Mass range: m/z 350-1600.
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Supplementary Figure 30. MS/MS spectrum of A20. Mass range: m/z 350-1500.
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Supplementary Figure 31. MS/MS spectrum of A21. Mass range: m/z 350-1600.
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Supplementary Figure 32. MS/MS spectrum of A22. Mass range: m/z 350-1500.
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Supplementary Figure 33. MS/MS spectrum of B1. Mass range: m/z 350-1500.
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TOFITOF™ MSIMS Precursor 1692.67 Spec #1 MC[BP = 1594.3, 729]
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Supplementary Figure 34. MS/MS spectrum of B2. Mass range: m/z 350-1500.
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Supplementary Figure 35. MS/MS spectrum of B3.  Mass range: m/z 350-1500.
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Supplementary Figure 36. MS/MS spectrum of B4. Mass range: m/z 350-1500.
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Supplementary Figure 37. MS/MS spectrum of B5. Mass range: m/z 350-1500.
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Supplementary Figure 39. MS/MS spectrum of C2.
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TOFITOF™ MSIMS Precursor 1586.44 Spec #1 MC[BP = 1570.4, 1223]
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Supplementary Figure 40. MS/MS spectrum of C3. Mass range: m/z 350-1500.
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Supplementary Figure 41. MS/MS spectrum of C4. Mass range: m/z 350-1500.
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TH NMR (800 MHz, DMSO-djg, 50 °C)
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Supplementary Figure 43. 'H and '*C NMR spectra of Al. The spectra were obtained in DMSO-d; at
50 °C.
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Supplementary Figure 45. 'H-'H NOESY and '"H-"C HMBC spectra of Al. The spectra were obtained
in DMSO-ds at 50 °C.
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Supplementary Figure 46. 'H-'"°C HSQC spectrum of Al. The spectrum was obtained in DMSO-ds at
50 °C.
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Supplementary Figure 47. 'H and ?C NMR spectra of A2. The spectra were obtained in DMSO-dj at
50 °C.
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Supplementary Figure 48. 'H-'H DQF-COSY and 'H-'H TOCSY spectra of A2. The spectra were
obtained in DMSO-d; at 50 °C.
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Supplementary Figure 49.
in DMSO-ds at 50 °C.
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Supplementary Figure 50. 'H-'°C HSQC spectrum of A2. The spectrum was obtained in DMSO-ds at
50 °C.
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Supplementary Figure 51. 'H and '*C NMR spectra of A3. The spectra were obtained in DMSO-ds at
50 °C.
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Supplementary Figure 52. 'H-'H DQF-COSY and 'H-'H TOCSY spectra of A3. The spectra were
obtained in DMSO-d; at 50 °C.
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Supplementary Figure 53. 'H-'H NOESY and '"H-"C HMBC spectra of A3. The spectra were obtained
in DMSO-d; at 50 °C.
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Supplementary Figure 54. 'H-'>C HSQC spectrum of A3. The spectrum was obtained in DMSO-ds at
50 °C.
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Supplementary Figure 70. HPLC chart for 1st HPLC purification of Al. Column: Inertsil C8-3 20 x 250
mm, eluent A: MeOH + 0.05% TFA, eluent B: H,O + 0.05% TFA, linear gradient A/B = 60/45 to 85/15 over
50 min, flow rate: 5.0 mL/min, detection: photodiode array detector 199-651 nm (UV chromatogram: 280
nm).
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Supplementary Figure 71. HPLC chart for 2nd HPLC purification of A1l. Column: Inertsil C8-3 20 x
250 mm, eluent A: MeCN + 0.05% TFA, eluent B: H,O + 0.05% TFA, linear gradient A/B = 37.5/62.5 to

45/55 over 30 min, then 45/55 over 10 min, flow rate: 5.0 mL/min, detection: photodiode array detector 199—
651 nm (UV chromatogram: 280 nm).
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Supplementary Figure 72. HPLC chart for 1st HPLC purification of A2.  Column: Inertsil C8-3 20 x 250
mm, eluent A: MeOH + 0.05% TFA, eluent B: H,O + 0.05% TFA, linear gradient A/B = 60/40 to 85/15 over
50 min, flow rate: 5.0 mL/min, detection: photodiode array detector 199-651 nm (UV chromatogram: 280
nm).
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Supplementary Figure 73. HPLC chart for 2nd HPLC purification of A2. Column: Inertsil C8-3 20 x
250 mm, eluent A: MeCN + 0.05% TFA, eluent B: H.O + 0.05% TFA, linear gradient A/B = 37.5/62.5 to

45/55 over 30 min, then 45/55 over 10 min, flow rate: 5.0 mL/min, detection: photodiode array detector 199—
651 nm (UV chromatogram: 280 nm).
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Supplementary Figure 74. HPLC chart for 1st HPLC purification of A3.  Column: Inertsil C8-3 20 x 250
mm, eluent A: MeOH + 0.05% TFA, eluent B: H,O + 0.05% TFA, linear gradient A/B = 60/40 to 85/15 over
50 min, flow rate: 5.0 mL/min, detection: photodiode array detector 199-651 nm (UV chromatogram: 280
nm).
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Supplementary Figure 75. HPLC chart for 2nd HPLC purification of A3. Column: Inertsil C8-3 20 x
250 mm, eluent A: MeCN + 0.05% TFA, eluent B: H,O + 0.05% TFA, A/B = 37.5/62.5 over 50 min, flow
rate: 5.0 mL/min, detection: photodiode array detector 199-651 nm (UV chromatogram: 280 nm).
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Supplementary Figure 76. HPLC chart for 1st HPLC purification of A4. Column: Inertsil ODS-4 10 x
250 mm, eluent A: MeCN + 0.05% TFA, eluent B: H,O + 0.05% TFA, linear gradient A/B = 35/65 to 50/50
over 25 min, then 50/50 over 5 min, flow rate: 3.0 mL/min, detection: UV 280 nm.
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Supplementary Figure 77. HPLC chart for 2nd HPLC purification of A4. Column: Inertsil ODS-4 10 x
250 mm, eluent A: MeOH + 0.05% TFA, eluent B: H,O + 0.05% TFA, linear gradient A/B = 70/30 to 90/10
over 40 min, flow rate: 2.0 mL/min, detection: UV 220 nm.
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Supplementary Figure 78. HPLC chart for 1st HPLC purification of A5.  Column: Inertsil C8-3 10 x 250
mm, eluent A: MeCN + 0.05% TFA, eluent B: H,O + 0.05% TFA, linear gradient A/B = 25/75 to 50/50 over
50 min, flow rate: 3.0 mL/min, detection: photodiode array detector 199-651 nm (UV chromatogram: 280

nm).
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Supplementary Figure 79. HPLC chart for 2nd HPLC purification of A5. Column: Inertsil C8-3 10 x
250 mm, eluent A: MeOH + 0.05% TFA, eluent B: H,O + 0.05% TFA, linear gradient A/B = 45/55 to 75/25

over 60 min, flow rate: 3.0 mL/min, detection: photodiode array detector 199-651 nm (UV chromatogram:
280 nm).

250000 - AG (tz = 42.2-43.3 min)
200000 A
150000 -

100000 A

intensity/a.u

50000

. -

-50000

0 5 10 15 20 25 30 35 40 45 50
time/min

Supplementary Figure 80. HPLC chart for 1st HPLC purification of A6. Column: Inertsil C8-3 10 x 250
mm, eluent A: MeCN + 0.05% TFA, eluent B: H,O + 0.05% TFA, linear gradient A/B = 25/75 to 50/50 over
50 min, flow rate: 3.0 mL/min, detection: photodiode array detector 199-651 nm (UV chromatogram: 280
nm).
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Supplementary Figure 81. HPLC chart for 2nd HPLC purification of A6. Column: Inertsil C8-3 10 x
250 mm, eluent A: MeOH + 0.05% TFA, eluent B: H,O + 0.05% TFA, linear gradient A/B = 45/55 to 75/25

over 60 min, flow rate: 3.0 mL/min, detection: photodiode array detector 199-651 nm (UV chromatogram:
280 nm).
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Supplementary Figure 82. HPLC chart for 1st HPLC purification of A7. Column: Inertsil C8-3 10 x 250
mm, eluent A: MeCN + 0.05% TFA, eluent B: H,O + 0.05% TFA, linear gradient A/B = 25/75 to 50/50 over
50 min, flow rate: 3.0 mL/min, detection: photodiode array detector 199-651 nm (UV chromatogram: 280
nm).
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Supplementary Figure 83. HPLC chart for 2nd HPLC purification of A7. Column: Inertsil C8-3 10 x
250 mm, eluent A: MeOH + 0.05% TFA, eluent B: H,O + 0.05% TFA, linear gradient A/B = 45/55 to 75/25
over 60 min, flow rate: 3.0 mL/min, detection: photodiode array detector 199-651 nm (UV chromatogram:
280 nm).
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Supplementary Figure 84. HPLC chart for 1st HPLC purification of A8. Column: Inertsil C8-3 10 x 250
mm, eluent A: MeCN + 0.05% TFA, eluent B: H.O + 0.05% TFA, linear gradient A/B = 25/75 to 49/51 over

48 min, flow rate: 3.0 mL/min, detection: photodiode array detector 199-651 nm (UV chromatogram: 280
nm).
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Supplementary Figure 85. HPLC chart for 2nd HPLC purification of A8. Column: Inertsil C8-3 10 x
250 mm, eluent A: MeOH + 0.05% TFA, eluent B: H,O + 0.05% TFA, linear gradient A/B = 45/55 to 75/25
over 60 min, flow rate: 3.0 mL/min, detection: photodiode array detector 199-651 nm (UV chromatogram:
280 nm).
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Supplementary Figure 86. HPLC chart for 1st HPLC purification of A9. Column: Inertsil ODS-4 4.6 x
250 mm, eluent A: MeCN + 0.05% TFA, eluent B: H,O + 0.05% TFA, linear gradient A/B = 35/65 to 50/50
over 20 min, then 50/50 over 15 min, flow rate: 1.0 mL/min, detection: UV 280 nm.
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Supplementary Figure 87. HPLC chart for 2nd HPLC purification of A9. Column: Inertsil ODS-4 10 x
250 mm, eluent A: MeOH + 0.05% TFA, eluent B: H,O + 0.05% TFA, linear gradient A/B = 70/30 to 90/10
over 40 min, flow rate: 2.0 mL/min, detection: UV 220 nm.
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HPLC chart for 1st HPLC purification of A10. Column: Inertsil ODS-4 4.6 x
250 mm, eluent A: MeCN + 0.05% TFA, eluent B: H,O + 0.05% TFA, linear gradient A/B = 35/65 to 50/50
over 20 min, then 50/50 over 15 min, flow rate: 1.0 mL/min, detection; UV 280 nm.
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Supplementary Figure 89. HPLC chart for 2nd HPLC purification of A10. Column: Inertsil ODS-4 10 x
250 mm, eluent A: MeOH + 0.05% TFA, eluent B: H,O + 0.05% TFA, linear gradient A/B = 70/30 to 90/10
over 40 min, flow rate: 2.0 mL/min, detection: UV 220 nm.
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Supplementary Figure 90. HPLC chart for 1st HPLC purification for A11. Column: Inertsil C8-3 10 x
250 mm, eluent A: MeOH + 0.05% TFA, eluent B: H,O + 0.05% TFA, linear gradient A/B = 55/45 to 80/20
over 50 min, flow rate: 3.0 mL/min, detection: photodiode array detector 199-651 nm (UV chromatogram:

280 nm).
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Supplementary Figure 91. HPLC chart for 2nd HPLC purification for A11. Column: Inertsil C8-3 10 x
250 mm, eluent A: MeOH/MeCN (2/1) + 0.05% TFA, eluent B: H,O + 0.05% TFA, linear gradient A/B =

40/60 to 75/25 over 50 min, flow rate: 3.0 mL/min, detection: photodiode array detector 199-651 nm (UV
chromatogram: 280 nm).
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Supplementary Figure 92. HPLC chart for 1st HPLC purification of A12. Column: Inertsil ODS-4 10 x
250 mm, eluent A: MeCN + 0.05% TFA, eluent B: H,O + 0.05% TFA, linear gradient A/B = 35/65 to 50/50
over 25 min, then 50/50 over 10 min, flow rate: 3.0 mL/min, detection: UV 280 nm.
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Supplementary Figure 93. HPLC chart for 2nd HPLC purification of A12. Column: Inertsil ODS-4 10 x
250 mm, eluent A: MeOH + 0.05% TFA, eluent B: H,O + 0.05% TFA, linear gradient A/B = 70/30 to 85/15
over 30 min, flow rate: 2.0 mL/min, detection: UV 220 nm.
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Supplementary Figure 94. HPLC chart for 1st HPLC purification for A13. Column: Inertsil C8-3 10 x
250 mm, eluent A: MeOH + 0.05% TFA, eluent B: H,O + 0.05% TFA, linear gradient A/B = 55/45 to 80/20

over 50 min, flow rate: 3.0 mL/min, detection: photodiode array detector 199-651 nm (UV chromatogram:
280 nm).
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Supplementary Figure 95. HPLC chart for 2nd HPLC purification for A13. Column: Inertsil C8-3 10 x
250 mm, eluent A: MeOH + 0.05% TFA, eluent B: H,O + 0.05% TFA, linear gradient A/B = 30/70 to 50/50
over 40 min, flow rate: 3.0 mL/min, detection: photodiode array detector 199-651 nm (UV chromatogram:
280 nm).
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Supplementary Figure 96. HPLC chart for 1st HPLC purification of A14. Column: Inertsil ODS-4 10 x
250 mm, eluent A: MeCN + 0.05% TFA, eluent B: H,O + 0.05% TFA, linear gradient A/B = 35/65 to 50/50
over 25 min, then 50/50 over 10 min, flow rate: 3.0 mL/min, detection: UV 280 nm.
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Supplementary Figure 97. HPLC chart for 2nd HPLC purification of A14. Column: Inertsil ODS-4 10 x
250 mm, eluent A: MeOH + 0.05% TFA, eluent B: H.O + 0.05% TFA, linear gradient A/B = 70/30 to 79/21
over 18 min, flow rate: 2.0 mL/min, detection: UV 220 nm.
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Supplementary Figure 98. HPLC chart for 1st HPLC purification of A15. Column: Inertsil ODS-4 10 x

250 mm, eluent A: MeCN + 0.05% TFA, eluent B: H.O + 0.05% TFA, linear gradient A/B = 35/65 to 50/50
over 20 min, then 50/50 over 10 min, flow rate: 3.0 mL/min, detection: UV 280 nm.
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Supplementary Figure 99. HPLC chart for 2nd HPLC purification of A15. Column: Inertsil ODS-4 10 x
250 mm, eluent A: MeOH + 0.05% TFA, eluent B: H,O + 0.05% TFA, linear gradient A/B = 70/30 to 85/15
over 30 min, flow rate: 2.0 mL/min, detection: UV 220 nm.
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Supplementary Figure 100. HPLC chart for 1st HPLC purification of A16. Column: Inertsil ODS-4 10 x
250 mm, eluent A: MeCN + 0.05% TFA, eluent B: H,O + 0.05% TFA, linear gradient A/B = 35/65 to 50/50
over 25 min, then 50/50 over 5 min, flow rate: 3.0 mL/min, detection: UV 280 nm.
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HPLC chart for 2nd HPLC purification of A16. Column: Inertsil ODS-4 10

x 250 mm, eluent A: MeOH + 0.05% TFA, eluent B: H,O + 0.05% TFA, linear gradient A/B = 70/30 to 85/15
over 30 min, flow rate: 2.0 mL/min, detection: UV 220 nm.
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HPLC chart for 1st HPLC purification for A17. Column: Inertsil C8-3 10 x

250 mm, eluent A: MeOH + 0.05% TFA, eluent B: H,O + 0.05% TFA, linear gradient A/B = 55/45 to 80/20
over 50 min, flow rate: 3.0 mL/min, detection: photodiode array detector 199-651 nm (UV chromatogram:

280 nm).
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Supplementary Figure 103. HPLC chart for 2nd HPLC purification for A17. Column: Inertsil C8-3 10 x
250 mm, eluent A: MeOH + 0.05% TFA, eluent B: H,O + 0.05% TFA, linear gradient A/B = 30/70 to 55/45
over 50 min, flow rate: 3.0 mL/min, detection: photodiode array detector 199-651 nm (UV chromatogram:
280 nm).
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Supplementary Figure 104. HPLC chart for 1st HPLC purification of A18. Column: Inertsil ODS-4 4.6
x 250 mm, eluent A: MeCN + 0.05% TFA, eluent B: H,O + 0.05% TFA, linear gradient A/B = 35/65 to 50/50
over 20 min, then 50/50 over 15 min, flow rate: 1.0 mL/min, detection: UV 280 nm.
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Supplementary Figure 105. HPLC chart for 2nd HPLC purification of A18. Column: Inertsil ODS-4 10
x 250 mm, eluent A: MeOH + 0.05% TFA, eluent B: H,O + 0.05% TFA, linear gradient A/B = 70/30 to
87.5/12.5 over 35 min, flow rate: 2.0 mL/min, detection: UV 220 nm.
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Supplementary Figure 106. HPLC chart for 1st HPLC purification of A19. Column: Inertsil C8-3 10 x
250 mm, eluent A: MeCN + 0.05% TFA, eluent B: H,O + 0.05% TFA, linear gradient A/B = 32.5/67.5 to
57.5/42.5 over 50 min, flow rate: 3.0 mL/min, detection: photodiode array detector 199-651 nm (UV
chromatogram: 280 nm).
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Supplementary Figure 107. HPLC chart for 2nd HPLC purification of A19. Column: Inertsil C8-3 10 x
250 mm, eluent A: MeOH + 0.05% TFA, eluent B: H,O + 0.05% TFA, A/B = 67.5/32.5 over 25 min, flow
rate: 3.0 mL/min, detection: photodiode array detector 199-651 nm (UV chromatogram: 280 nm).
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Supplementary Figure 108. HPLC chart for 1st HPLC purification of A20. Column: Inertsil C8-3 10 x
250 mm, eluent A: MeCN + 0.05% TFA, eluent B: H.0 + 0.05% TFA, linear gradient A/B = 30/70 to 55/45
over 50 min, flow rate: 3.0 mL/min, detection: photodiode array detector 199-651 nm (UV chromatogram:
280 nm).
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Supplementary Figure 109. HPLC chart for 2nd HPLC purification of A20. Column: Inertsil C8-3 10 x
250 mm, eluent A: MeOH + 0.05% TFA, eluent B: H,O + 0.05% TFA, linear gradient A/B = 60/40 to 80/20
over 35 min, flow rate: 3.0 mL/min, detection: photodiode array detector 199-651 nm (UV chromatogram:
280 nm).
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Supplementary Figure 110. HPLC chart for 1st HPLC purification of A21. Column: Inertsil ODS-4 10 x
250 mm, eluent A: MeCN + 0.05% TFA, eluent B: H,O + 0.05% TFA, A/B = 35/65 over 5 min, linear
gradient 35/65 to 60/40 over 25 min, flow rate: 3.0 mL/min, detection: UV 280 nm.
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Supplementary Figure 111. HPLC chart for 2nd HPLC purification of A21. Column: Inertsil ODS-4 10
x 250 mm, eluent A: MeOH + 0.05% TFA, eluent B: H,O + 0.05% TFA, linear gradient A/B = 65/35 to 70/30
over 25 min, then 70/30 over 5 min, flow rate: 3.0 mL/min, detection: photodiode array detector 199-651 nm
(UV chromatogram: 280 nm).
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Supplementary Figure 112. HPLC chart for 3rd HPLC purification of A21. Column: Inertsil ODS-4 10 x
250 mm, eluent A: MeOH + 0.05% TFA, eluent B: H,O + 0.05% TFA, linear gradient A/B = 70/30 to
87.5/12.5 over 35 min min, flow rate: 2.0 mL/min, detection: UV 220 nm.
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Supplementary Figure 113. HPLC chart for 1st HPLC purification of A22. Column: Inertsil C8-3 10 x
250 mm, eluent A: MeOH + 0.05% TFA, eluent B: H,O + 0.05% TFA, linear gradient A/B = 24/76 to 73/27
over 56 min, flow rate: 3.0 mL/min, detection: photodiode array detector 199-651 nm (UV chromatogram:
280 nm).
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Supplementary Figure 114. HPLC chart for 2nd HPLC purification of A22. Column: Inertsil C8-3 10 x
250 mm, eluent A: MeCN + 0.05% TFA, eluent B: H.0 + 0.05% TFA, linear gradient A/B = 20/80 to 35/65

over 40 min, flow rate: 3.0 mL/min, detection: photodiode array detector 199-651 nm (UV chromatogram:
280 nm).
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Supplementary Figure 115. HPLC chart for 1st HPLC purification of B1. Column: Inertsil C8-3 10 x
250 mm, eluent A: MeCN + 0.05% TFA, eluent B: H,O + 0.05% TFA, linear gradient A/B = 30/70 to 55/45
over 50 min, flow rate: 3.0 mL/min, detection: photodiode array detector 199-651 nm (UV chromatogram:
280 nm).
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Supplementary Figure 116. HPLC chart for 2nd HPLC purification of B1. Column: Inertsil C8-3 10 x
250 mm, eluent A: MeOH + 0.05% TFA, eluent B: H,O + 0.05% TFA, linear gradient A/B = 45/55 to 70/30

over 50 min, flow rate: 3.0 mL/min, detection: photodiode array detector 199-651 nm (UV chromatogram:
280 nm).
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Supplementary Figure 117. HPLC chart for 1st HPLC purification for B2. Column: Inertsil C8-3 10 x
250 mm, eluent A: MeOH + 0.05% TFA, eluent B: H,O + 0.05% TFA, linear gradient A/B = 40/60 to 70/30
over 60 min, flow rate: 3.0 mL/min, detection: photodiode array detector 199-651 nm (UV chromatogram:
280 nm).
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Supplementary Figure 118. HPLC chart for 2nd HPLC purification for B2. Column: Inertsil C8-3 10 x
250 mm, eluent A: MeOH + 0.05% TFA, eluent B: H,O + 0.05% TFA, linear gradient A/B = 25/75 to 50/50
over 50 min, flow rate: 3.0 mL/min, detection: photodiode array detector 199-651 nm (UV chromatogram:
280 nm).
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Supplementary Figure 119. HPLC chart for 1st HPLC purification for B3. Column: Inertsil C8-3 10 x
250 mm, eluent A: MeOH + 0.05% TFA, eluent B: H,O + 0.05% TFA, linear gradient A/B = 40/60 to 70/30
over 60 min, flow rate: 3.0 mL/min, detection: photodiode array detector 199-651 nm (UV chromatogram:
280 nm).
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Supplementary Figure 120. HPLC chart for 2nd HPLC purification for B3. Column: Inertsil C8-3 10 x
250 mm, eluent A: MeCN + 0.05% TFA, eluent B: H,O + 0.05% TFA, linear gradient A/B = 25/75 to 50/50

over 50 min, flow rate: 3.0 mL/min, detection: photodiode array detector 199-651 nm (UV chromatogram:
280 nm).
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Supplementary Figure 121. HPLC chart for 1st HPLC purification of B4. Column: Inertsil C8-3 10 x
250 mm, eluent A: MeCN + 0.05% TFA, eluent B: H,O + 0.05% TFA, linear gradient A/B = 25/75 to 35/65
over 40 min, flow rate: 3.0 mL/min, detection: photodiode array detector 199-651 nm (UV chromatogram:
280 nm).
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Supplementary Figure 122. HPLC chart for 2nd HPLC purification of B4. Column: Inertsil C8-3 10 x
250 mm, eluent A: MeOH + 0.05% TFA, eluent B: H,O + 0.05% TFA, linear gradient A/B = 45/55 to
62.5/57.5 over 50 min, flow rate: 3.0 mL/min, detection: photodiode array detector 199-651 nm (UV
chromatogram: 280 nm).
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Supplementary Figure 123. HPLC chart for 1st HPLC purification for B5. Column: Inertsil C8-3 10 x
250 mm, eluent A: MeCN + 0.05% TFA, eluent B: H,O + 0.05% TFA, linear gradient A/B = 25/75 to 44/56

over 38 min, flow rate: 3.0 mL/min, detection: photodiode array detector 199-651 nm (UV chromatogram:
280 nm).
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Supplementary Figure 124. HPLC chart for 2nd HPLC purification of B5. Column: Inertsil C8-3 10 x
250 mm, eluent A: MeOH + 0.05% TFA, eluent B: H,O + 0.05% TFA, linear gradient A/B = 50/50 to 70/30
over 40 min, flow rate: 3.0 mL/min, detection: photodiode array detector 199-651 nm (UV chromatogram:
280 nm).
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Supplementary Figure 125. HPLC chart for 1st HPLC purification of C1. Column: Inertsil C8-3 10 x
250 mm, eluent A: MeCN + 0.05% TFA, eluent B: H,O + 0.05% TFA, linear gradient A/B = 25/75 to 50/50

over 50 min, flow rate: 3.0 mL/min, detection: photodiode array detector 199-651 nm (UV chromatogram:
280 nm).

350000 -
300000 A C1 (tz = 38.2-39.6 min)
250000 -
r\?g 200000 -
>
% 150000 -
5
£ 100000 A
50000 A J \
0
-50000 . . . : . . i . . '
0 5 10 15 20 25 30 35 40 45 50

time/min

Supplementary Figure 126. HPLC chart for 2nd HPLC purification of C1. Column: Inertsil C8-3 10 x
250 mm, eluent A: MeOH + 0.05% TFA, eluent B: H,O + 0.05% TFA, linear gradient A/B = 45/55 to 70/30
over 50 min, flow rate: 3.0 mL/min, detection: photodiode array detector 199-651 nm (UV chromatogram:
280 nm).
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Supplementary Figure 127. HPLC chart for 1st HPLC purification of C2. Column: Inertsil C8-3 10 x
250 mm, eluent A: MeCN + 0.05% TFA, eluent B: H,O + 0.05% TFA, linear gradient A/B = 30/70 to 55/45
over 50 min, flow rate: 3.0 mL/min, detection: photodiode array detector 199-651 nm (UV chromatogram:
280 nm).
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Supplementary Figure 128. HPLC chart for 2nd HPLC purification of C2. Column: Inertsil C8-3 10 x
250 mm, eluent A: MeOH + 0.05% TFA, eluent B: H,O + 0.05% TFA, linear gradient A/B = 60/40 to 80/20
over 35 min, flow rate: 3.0 mL/min, detection: photodiode array detector 199-651 nm (UV chromatogram:
280 nm).
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Supplementary Figure 129. HPLC chart for 1st HPLC purification of C3. Column: Inertsil C8-3 10 x
250 mm, eluent A: MeCN + 0.05% TFA, eluent B: H,O + 0.05% TFA, linear gradient A/B = 30/70 to 55/45

over 50 min, flow rate: 3.0 mL/min, detection: photodiode array detector 199-651 nm (UV chromatogram:
280 nm).

103



250000 1 C3 (tg = 7.51-8.82 min)

200000 A
5 150000 A
8
>
% 100000 A
c
g
£ 50000 A QJ

0
-50000 . y y y y y
0 5 10 15 20 25 %0

time/min

Supplementary Figure 130. HPLC chart for 2nd HPLC purification of C3. Column: Inertsil C8-3 10 x
250 mm, eluent A: MeOH + 0.05% TFA, eluent B: H,O + 0.05% TFA, linear gradient A/B = 60/40 to
73.3/26.7 over 30 min, flow rate: 3.0 mL/min, detection: photodiode array detector 199-651 nm (UV
chromatogram: 280 nm).
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Supplementary Figure 131. HPLC chart for 1st HPLC purification of C4. Column: Inertsil C8-3 10 x
250 mm, eluent A: MeCN + 0.05% TFA, eluent B: H.O + 0.05% TFA, linear gradient A/B = 25/75 to
47.5/52.5 over 45 min, flow rate: 3.0 mL/min, detection: photodiode array detector 199-651 nm (UV
chromatogram: 280 nm).
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Supplementary Figure 132. HPLC chart for 2nd HPLC purification of C4. Column: Inertsil C8-3 10 x
250 mm, eluent A: MeOH + 0.05% TFA, eluent B: H,O + 0.05% TFA, linear gradient A/B = 45/55 to 70/30

over 50 min, flow rate: 3.0 mL/min, detection: photodiode array detector 199-651 nm (UV chromatogram:
280 nm).
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Supplementary Figure 133. HPLC chart for 1st HPLC purification of C5. Column: Inertsil C8-3 10 x
250 mm, eluent A: MeCN + 0.05% TFA, eluent B: H,O + 0.05% TFA, linear gradient A/B = 25/75 to 50/50
over 50 min, flow rate: 3.0 mL/min, detection: photodiode array detector 199-651 nm (UV chromatogram:
280 nm).
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Supplementary Figure 134. HPLC chart for 2nd HPLC purification of C5. Column: Inertsil C8-3 10 x
250 mm, eluent A: MeOH + 0.05% TFA, eluent B: H,O + 0.05% TFA, linear gradient A/B = 45/55 to 70/30

over 50 min, flow rate: 3.0 mL/min, detection: photodiode array detector 199-651 nm (UV chromatogram:
280 nm).
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Supplementary Figure 135. UHPLC chart of the injection solvent. Column: Accucore C18 2.1 x150 mm,
eluent A: MeCN + 0.05% TFA, eluent B: H,O + 0.05% TFA, A/B = 40/60, flow rate: 0.40 mL/min, detection:
photodiode array detector 200-648 nm (UV chromatogram: 280 nm), temperature: 40 °C.
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Supplementary Figure 136. UHPLC chart of purified A1. Column: Accucore C18 2.1 x150 mm, eluent
A: MeCN + 0.05% TFA, eluent B: H,O + 0.05% TFA, A/B = 40/60, flow rate: 0.40 mL/min, detection:
photodiode array detector 200-648 nm (UV chromatogram: 280 nm), temperature: 40 °C.

70000 -

60000 A
50000 A
5 40000 -
g
S 30000 A
£ 20000 A2
£ 10000 A (\
0

~10000 - “

-20000

time/min

Supplementary Figure 137. UHPLC chart of purified A2. Column: Accucore C18 2.1 x150 mm, eluent
A: MeCN + 0.05% TFA, eluent B: H,O + 0.05% TFA, A/B = 40/60, flow rate: 0.40 mL/min, detection:
photodiode array detector 200-648 nm (UV chromatogram: 280 nm), temperature: 40 °C.
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Supplementary Figure 138. UHPLC chart of purified A4. Column: Accucore C18 2.1 x150 mm, eluent
A: MeCN + 0.05% TFA, eluent B: H,O + 0.05% TFA, A/B = 40/60, flow rate: 0.40 mL/min, detection:
photodiode array detector 200-648 nm (UV chromatogram: 280 nm), temperature: 40 °C.
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Supplementary Figure 139. UHPLC chart of purified A5. Column: Accucore C18 2.1 x150 mm, eluent
A: MeCN + 0.05% TFA, eluent B: H,O + 0.05% TFA, A/B = 40/60, flow rate: 0.40 mL/min, detection:
photodiode array detector 200-648 nm (UV chromatogram: 280 nm), temperature: 40 °C.
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Supplementary Figure 140. UHPLC chart of purified A6. Column: Accucore C18 2.1 x150 mm, eluent
A: MeCN + 0.05% TFA, eluent B: H,O + 0.05% TFA, A/B = 40/60, flow rate: 0.40 mL/min, detection:
photodiode array detector 200-648 nm (UV chromatogram: 280 nm), temperature: 40 °C.
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Supplementary Figure 141. UHPLC chart of purified A7. Column: Accucore C18 2.1 x150 mm, eluent
A: MeCN + 0.05% TFA, eluent B: H,O + 0.05% TFA, A/B = 40/60, flow rate: 0.40 mL/min, detection:
photodiode array detector 200-648 nm (UV chromatogram: 280 nm), temperature: 40 °C.
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Supplementary Figure 142. UHPLC chart of the purified A8. Column: Accucore C18 2.1 x150 mm,
eluent A: MeCN + 0.05% TFA, eluent B: H,O + 0.05% TFA, A/B = 40/60, flow rate: 0.40 mL/min, detection:
photodiode array detector 200-648 nm (UV chromatogram: 280 nm), temperature: 40 °C.
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Supplementary Figure 143. UHPLC chart of purified A19. Column: Accucore C18 2.1 x150 mm, eluent
A: MeCN + 0.05% TFA, eluent B: H,O + 0.05% TFA, A/B = 40/60, flow rate: 0.40 mL/min, detection:
photodiode array detector 200-648 nm (UV chromatogram: 280 nm), temperature: 40 °C.
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Supplementary Figure 144. UHPLC chart of the purified A20. Column: Accucore C18 2.1 x150 mm,
eluent A: MeCN + 0.05% TFA, eluent B: H,O + 0.05% TFA, A/B = 40/60, flow rate: 0.40 mL/min, detection:
photodiode array detector 200-648 nm (UV chromatogram: 280 nm), temperature: 40 °C.
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Supplementary Figure 145. UHPLC chart of the injection solvent. Column: Accucore C18 2.1 x150 mm,
eluent A: MeCN + 0.05% TFA, eluent B: H,O + 0.05% TFA, A/B = 37.5/62.5, flow rate: 0.40 mL/min,
detection: photodiode array detector 200-648 nm (UV chromatogram: 280 nm), temperature: 40 °C.
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Supplementary Figure 146. UHPLC chart of purified A3. Column: Accucore C18 2.1 x150 mm, eluent
A: MeCN + 0.05% TFA, eluent B: H,O + 0.05% TFA, A/B = 37.5/62.5, flow rate: 0.40 mL/min, detection:
photodiode array detector 200-648 nm (UV chromatogram: 280 nm), temperature: 40 °C.

109



60000 -

50000 -

40000 A

30000

20000 1

intensity/a.u

A9
10000 A

N AN

-10000

0 2 4 6 8 10 12 14 16 18 20
time/min

Supplementary Figure 147. UHPLC chart of purified A9. Column: Accucore C18 2.1 x150 mm, eluent
A: MeCN + 0.05% TFA, eluent B: H.O + 0.05% TFA, A/B = 37.5/62.5, flow rate: 0.40 mL/min, detection:
photodiode array detector 200-648 nm (UV chromatogram: 280 nm), temperature: 40 °C.
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Supplementary Figure 148. UHPLC chart of purified A10. Column: Accucore C18 2.1 x150 mm, eluent

A: MeCN + 0.05% TFA, eluent B: H,O + 0.05% TFA, A/B = 37.5/62.5, flow rate: 0.40 mL/min, detection:
photodiode array detector 200-648 nm (UV chromatogram: 280 nm), temperature: 40 °C.
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Supplementary Figure 149. UHPLC chart of purified A11. Column: Accucore C18 2.1 x150 mm, eluent
A: MeCN + 0.05% TFA, eluent B: H,O + 0.05% TFA, A/B = 37.5/62.5, flow rate: 0.40 mL/min, detection:
photodiode array detector 200-648 nm (UV chromatogram: 280 nm), temperature: 40 °C.
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Supplementary Figure 150. UHPLC chart of purified A13. Column: Accucore C18 2.1 x150 mm, eluent
A: MeCN + 0.05% TFA, eluent B: H,O + 0.05% TFA, A/B = 37.5/62.5, flow rate: 0.40 mL/min, detection:
photodiode array detector 200-648 nm (UV chromatogram: 280 nm), temperature: 40 °C.
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Supplementary Figure 151. UHPLC chart of purified A14. Column: Accucore C18 2.1 x150 mm, eluent
A: MeCN + 0.05% TFA, eluent B: H,O + 0.05% TFA, A/B = 37.5/62.5, flow rate; 0.40 mL/min, detection:
photodiode array detector 200-648 nm (UV chromatogram: 280 nm), temperature: 40 °C.
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Supplementary Figure 152. UHPLC chart of purified A16. Column: Accucore C18 2.1 x150 mm, eluent
A: MeCN + 0.05% TFA, eluent B: H,O + 0.05% TFA, A/B = 37.5/62.5, flow rate: 0.40 mL/min, detection:
photodiode array detector 200-648 nm (UV chromatogram: 280 nm), temperature: 40 °C.
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Supplementary Figure 153. UHPLC chart of purified A17. Column: Accucore C18 2.1 x150 mm, eluent
A: MeCN + 0.05% TFA, eluent B: H,O + 0.05% TFA, A/B = 37.5/62.5, flow rate: 0.40 mL/min, detection:
photodiode array detector 200-648 nm (UV chromatogram: 280 nm), temperature: 40 °C.
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Supplementary Figure 154. UHPLC chart of purified A18. Column: Accucore C18 2.1 x150 mm, eluent
A: MeCN + 0.05% TFA, eluent B: H,O + 0.05% TFA, A/B = 37.5/62.5, flow rate: 0.40 mL/min, detection:
photodiode array detector 200-648 nm (UV chromatogram: 280 nm), temperature: 40 °C.
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Supplementary Figure 155. UHPLC chart of the injection solvent. Column: Accucore C18 2.1 x150 mm,
eluent A: MeCN + 0.05% TFA, eluent B: H,O + 0.05% TFA, A/B = 35/65, flow rate: 0.40 mL/min, detection:
photodiode array detector 200-648 nm (UV chromatogram: 280 nm), temperature: 40 °C.
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Supplementary Figure 156. UHPLC chart of purified A12. Column: Accucore C18 2.1 x150 mm, eluent
A: MeCN + 0.05% TFA, eluent B: H,O + 0.05% TFA, A/B = 35/65, flow rate: 0.40 mL/min, detection:
photodiode array detector 200-648 nm (UV chromatogram: 280 nm), temperature: 40 °C.
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Supplementary Figure 157. UHPLC chart of purified A15. Column: Accucore C18 2.1 x150 mm, eluent
A: MeCN + 0.05% TFA, eluent B: H,O + 0.05% TFA, A/B = 35/65, flow rate: 0.40 mL/min, detection:
photodiode array detector 200-648 nm (UV chromatogram: 280 nm), temperature: 40 °C.
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Supplementary Figure 158. UHPLC chart of purified A21. Column: Accucore C18 2.1 x150 mm, eluent
A: MeCN + 0.05% TFA, eluent B: H,O + 0.05% TFA, A/B = 35/65, flow rate: 0.40 mL/min, detection:
photodiode array detector 200-648 nm (UV chromatogram: 280 nm), temperature: 40 °C.
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Supplementary Figure 159. UHPLC chart of the injection solvent. Column: Accucore C18 2.1 x150 mm,
eluent A: MeCN + 0.05% TFA, eluent B: H,O + 0.05% TFA, A/B = 30/70, flow rate: 0.40 mL/min, detection:
photodiode array detector 200-648 nm (UV chromatogram: 280 nm), temperature: 40 °C.
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Supplementary Figure 160. UHPLC chart of purified B1. Column: Accucore C18 2.1 x150 mm, eluent
A: MeCN + 0.05% TFA, eluent B: H,O + 0.05% TFA, A/B = 30/70, flow rate: 0.40 mL/min, detection:
photodiode array detector 200-648 nm (UV chromatogram: 280 nm), temperature: 40 °C.
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Supplementary Figure 161. UHPLC chart of purified B2. Column: Accucore C18 2.1 x150 mm, eluent
A: MeCN + 0.05% TFA, eluent B: H,O + 0.05% TFA, A/B = 30/70, flow rate: 0.40 mL/min, detection:
photodiode array detector 200-648 nm (UV chromatogram: 280 nm), temperature: 40 °C.
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Supplementary Figure 162. UHPLC chart of purified B3. Column: Accucore C18 2.1 x150 mm, eluent
A: MeCN + 0.05% TFA, eluent B: H,O + 0.05% TFA, A/B = 30/70, flow rate: 0.40 mL/min, detection:
photodiode array detector 200-648 nm (UV chromatogram: 280 nm), temperature: 40 °C.
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Supplementary Figure 163. UHPLC chart of purified B5. Column: Accucore C18 2.1 x150 mm, eluent
A: MeCN + 0.05% TFA, eluent B: H,O + 0.05% TFA, A/B = 30/70, flow rate: 0.40 mL/min, detection:
photodiode array detector 200-648 nm (UV chromatogram: 280 nm), temperature: 40 °C.
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Supplementary Figure 164. UHPLC chart of purified C1. Column: Accucore C18 2.1 x150 mm, eluent
A: MeCN + 0.05% TFA, eluent B: H,O + 0.05% TFA, A/B = 30/70, flow rate: 0.40 mL/min, detection:
photodiode array detector 200-648 nm (UV chromatogram: 280 nm), temperature: 40 °C.
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Supplementary Figure 165. UHPLC chart of purified C2. Column: Accucore C18 2.1 x150 mm, eluent
A: MeCN + 0.05% TFA, eluent B: H,O + 0.05% TFA, A/B = 30/70, flow rate: 0.40 mL/min, detection:
photodiode array detector 200-648 nm (UV chromatogram: 280 nm), temperature: 40 °C.
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Supplementary Figure 166. UHPLC chart of purified C3. Column: Accucore C18 2.1 x150 mm, eluent
A: MeCN + 0.05% TFA, eluent B: H,O + 0.05% TFA, A/B = 30/70, flow rate: 0.40 mL/min, detection:
photodiode array detector 200-648 nm (UV chromatogram: 280 nm), temperature: 40 °C.
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Supplementary Figure 167. UHPLC chart of purified C4. Column: Accucore C18 2.1 x150 mm, eluent
A: MeCN + 0.05% TFA, eluent B: H,O + 0.05% TFA, A/B = 30/70, flow rate: 0.40 mL/min, detection:
photodiode array detector 200-648 nm (UV chromatogram: 280 nm), temperature: 40 °C.
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Supplementary Figure 168. UHPLC chart of purified C5. Column: Accucore C18 2.1 x150 mm, eluent
A: MeCN + 0.05% TFA, eluent B: H,O + 0.05% TFA, A/B = 30/70, flow rate: 0.40 mL/min, detection:
photodiode array detector 200-648 nm (UV chromatogram: 280 nm), temperature: 40 °C.
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Supplementary Figure 169. UHPLC chart of the injection solvent. Column: Accucore C18 2.1 x150 mm,
eluent A: MeCN + 0.05% TFA, eluent B: H,O + 0.05% TFA, A/B = 25/75, flow rate: 0.40 mL/min, detection:
photodiode array detector 200-648 nm (UV chromatogram: 280 nm), temperature: 40 °C.
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Supplementary Figure 170. UHPLC chart of purified B4. Column: Accucore C18 2.1 x150 mm, eluent
A: MeCN + 0.05% TFA, eluent B: H,O + 0.05% TFA, A/B = 25/75, flow rate: 0.40 mL/min, detection:
photodiode array detector 200-648 nm (UV chromatogram: 280 nm), temperature: 40 °C.
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Supplementary Figure 171. UHPLC chart of the injection solvent. Column: Accucore C18 2.1 x150 mm,
eluent A: MeCN + 0.05% TFA, eluent B: H,O + 0.05% TFA, A/B = 20/80, flow rate: 0.40 mL/min, detection:
photodiode array detector 200-648 nm (UV chromatogram: 280 nm), temperature: 40 °C.
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Supplementary Figure 172.  UHPLC chart of purified A22. Column: Accucore C18 2.1 x150 mm,
eluent A: MeCN + 0.05% TFA, eluent B: H,O + 0.05% TFA, A/B =20/80, flow rate: 0.40 mL/min, detection:
photodiode array detector 200-648 nm (UV chromatogram: 280 nm), temperature: 40 °C.
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MS spectra of plate 1. The data of A1-F1 are shown.

Supplementary Figure 173.
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The data of G1, H1, and A2—-D2 are shown.

MS spectra of plate 1.

Supplementary Figure 174.
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The data of E2-H2, A3, and B3 are shown.

MS spectra of plate 1.

Supplementary Figure 175.
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MS spectra of plate 1. The data of C3—H3 are shown.

Supplementary Figure 176.
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MS spectra of plate 1. The data of A4—F4 are shown.

Supplementary Figure 177.

123



plate 1/line G/column 4

% Intensity
LN T 5
aoszes
28— 235 4060

w
-
1095.3854

1424 4651

1583.5211

1656.5398

1478.4380

2052 BE4G
2106.6331
226847412

1123

12014

plate 1/line H/column 4

1176.4259

[F89.2618
1045.4138

[746.2603
[608.3054

PB9. 3545

% Intensity
U‘."‘-J&LBS
SooSS
SnAnAnATAAATARANA

= (061377

1281.3160

1374.4940

1654.6047
: 908.5643

2
-]
@
=)

Mass (m/z)

1556.4756
1794 5377
1648.5182
19926167

2606.2

3308.6 1011.0

4758

£,
e
=t
=
=
S,
=

plate 1/line A/column 5

w
S
10953772

% Intensity
L = OO 3
SSoooo
2094833 1226.3970

=

1424 4547

2
=1
@
=

Mass (m/z)

17354741

1478.4237
1933.5300
I 1967 5009

[2131.6001
[2185.5657

[2442 6267

2606.2

3308.6 10110

1417

12014

plate 1/line B/column 5

1180.3776

% Intensity
@
=]

10 |

1348.4308

1903.8
Mass (m/z)

THEHY T 500, 4694
1778.5558

1976.6119
2208.6724

2606.2

3308.6 10110

8926

12014

plate 1/line C/column 5

1206.3469

% Intensity
o
=

w
=

T48.1996

810.2366

1404.4050

1903.8
Mass (m/z)

1686.4373

2606.2

3308.6 4011.0

2638

l|
12014

B58.2700
171.3894

=
S~
EEEELR]

ST

1302 4055

1884 4940

190.

o

.8
Mass (m/z)

1761.5182

1989.5779

1500.4681
1554 4373
1630.5046
1793 4867
2013.5538
2157 6426

1

[2418 BE70

2606.2

3308.6 1011.0

2096.

o (3061314

T 4
1201.4

=,
)
=

Supplementary Figure 178.

1903.8

=
5
2
5

2606.2

3308.6 1011.0

MS spectra of plate 1. The data of G4, H4, and A5-D5 are shown.

124



plate 1/line E/column 5

4938

rer TGl
L5026

.hmmzmtl
BRFF TT4l g amen

LY FESEL
800051

SErEOPEL
BE0F Z0EL fnzEonz k|

CEEE LALL T

LEEESLLL

LEE

FTL7 198
L5ET°9RS_
SEFCEE
54047159

L0Z0°845:
CEED'S05

2606.2 3308.6 10110
Mass (m/z)

19038

12014

cooooooooo

=
SEBRBHTANT

Ausuaqu] o

499.0

plate 1/line F/column 5

1881

BEOS°L10Z]

S505°E481,
0:F5618L_)

LA TA=]

ELLpEOrL_|

S5LF 0T ey

CHEEELD,

9BTE" L/,
C00E 208
95977 9|

FEZ | 905

cogooooooes
SHEBRBHTANT

Risuaqu] o

40110

3308.6

2606.2

19038

12014

o
o=

Mass (m/z)

plate 1/line G/column 5

2715

0L 2861

OZA5EFEL
9/c9'6841

BrE5 1631
945571851

PO05 kY|
197598 L_|

005 218

009+ a1, oz,

BEFF 2501 )
1 £0F 06|

GLLEGEE

LT ard

4011.0

3308.6

2606.2

Mass (m/z)

1903.8

1201.4

are L S04

coo
SHE~SHTFRNT

Rysuayuy v,

=
[LALALAL AL

plate 1/line H/column 5

1799

91401

82691877
SZr'zE1T
EELTBE1E

95861
61906

9525 raLL

BErETELL e

94757 1091]

2947 P05
FLIG05F] ]

96VY E5C)_oygpces

0BZF LZLL,

T50E 808
ECLE9r

LTETSTITS

4011.0

33086

2606.2

Mass (m/z)

12014

4990

plate 1/line A/column 6

1267

£49F°0LGL
£BEF95RL__)

0y 859 —lmﬁ.mmmw%mumw

CEFF0SEL

12014

SL8E'TELL CEZR R
SO9E"LEDL,
OELE"S6)

21817568 4
6612 6Z8]

LTTTRYL,
ALEA 559 ]

o700 £969°185
FLP0905 —4

4011.0

33086

2606.2

Mass (m/z)

1903.8

01.
0
plate 1/line B/column 6

coDossoo!

=]
SEB~BRTANT

LTETSTITA

803.5

FOES 06!
G195 1504

058F L1EAL

SERY 589 ram

SLEF9LEL_

STLEBLAN pgeppg

SEFZERE

0L1E°024 ]
FETE 559,

1505055 o

cooooooooe
SHEE~ORFANT

Rysuspuy %

3308.6 4011.0

2606.2

The data of E5—-H5, A6, and B6 are shown.
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The data of EB—H8, A9, and B9 are shown.

MS spectra of plate 1.

Supplementary Figure 183.
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MS spectra of plate 1. The data of C9-H9 are shown.

Supplementary Figure 184.
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The data of A10—F10 are shown.

MS spectra of plate 1.

Supplementary Figure 185.

131



plate 1/line G/column 10

q
o BN SR E
[=1=1=1=T—1—]—]~]

5401 1502

796.2355

IB67 2560

1079.3862

P

12104053

14084655
1462.4385

Fibsd 5644 1640.5424

1709.5617

1538.6095

2036 6750

|2090.5423
[2139.7334

2268.7546

[2466.8186

2375

499.0 12014

plate 1/line H/column 10

1162.3671

100
90
80
70
60
50
40
30
20
10

704.2194

519.2182
970.3055

£ 766, 2565

1360.4205

oS 1552.4933

1624.4791

[ 17905471

)
=]

[y 892 5708

8
Mass (m/z)

8445259
22206746

2606.2

3308.6

40110

1291

=T1196.3812

-
~
=]
=

0+
499.0

plate 1/line A/column 11

m
]
&8
]
=)
100 ~
90
80
70
30
40
30
20 (N}
L

% Intensity
I=1)
o

5491785
748.2018
I519.2244
1031.3456

1360.4209

1490.4478

1621.4678

1690.5083

1819.5248

§73.4939

1903.8
Mass (m/z)

2017 5814
2278 6311

2606.2

3308.6

40110

2059

0+ T
499.0 12014

plate 1/line B/column 11

1176.4093

100
90
80
70
60
50
40
30
20
10

% Intensity

FAg.2473
[746. 2596
1333.2657
B78. 3565
10453928

1374.4712
1426.4364

1609.4691

1807.5309
861.4956

1903.8
Mass (m/z)

[2005.5919

2606.2

3308.6

10110

3761

=
~
S,
=
=

0+
499.0

plate 1/line C/column 11

1238.4163

% Intensity
I=1)
o

I
S
1107.4001

1436.4800
1490.4446

1BES 5411

1700.5261

E

-
1903.8
Mass (m/z)

2064 BRRS
21186396
[2167 7173
[2256.7407

2606.2

3308.6

10110

1281

0+ v
499.0 12014

plate 1/line D/column 11

1217 4636

871.3087
1086.4426

o
I

-] (=]

[ 745 2534

1301.4419

1415.5208

1647 5846

1579 5854

1866.6116
z 9205747

Bk
2
2
=

Mass (m/z)

2043.7043
|2275.7651

2606.2

3308.6

10110

1042

|
499.0 12014

Supplementary Figure 186.

g 1845.6438
“11899.6160

Mass (m/z)

132

2606.2

3308.6

40110

MS spectra of plate 1. The data of G10, H10, and A11-D11 are shown.



plate 1/line E/column 11

11343740

100
90
80
70
60
50
40
30
20
10 |

% Intensity

1003.3539

1332.4283

1455.4148

o 1586.4355

[ 1784.4912
[1838.4570
1982 5464
2235.5535

229

0+ T
499.0 12014

plate 1/line F/column 11

w
7962231

0582629
21 2811
[1123.3485

14524283
150635916

@
=1
o
=)

Mass (m/z)

17064353

1775.4724
1958 4573

[ 19044557
2102 5475
2356 5598

2606.2

3308.6 10110

1470

s
!
=
=
-
~
S,
=

plate 1/line G/column 11

1204.3%88

% Intensity
{=x)
o
533.1266
4B 2571
B800.1680
1073.3733

391.1951
1017.3209

[344.3143

% Intensity
U\mNCDWE
=I=]=J=T=1-}
=k
2373095 12543708

1402 4532

{ A
1903.8
Mass (m/z}

1681.5030

1847 5845

2606.2

3308.6 10110

1832

12014

.
!
pr-an

N
S
SFran 1158

plate 1/line H/column 11

1206.3529

% Intensity
{=x)
=1

S68.0226
7483.2115
[&19.2275

1075.3309
[1137.3132
1262.3093

[591.2085

919.2480

1404.4161

1536.4307

| S—

E4631 5420
S901 5681

@
=]
e

Mass (m/z}

1637 4455

16694143
1835.5092
18394769

2606.2

3308.6 1011.0

3200

.
i)
=2
=
~
=)
=
.

Supplementary Figure 187.

MS spectra of plate 1.
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Supplementary Figure 188.
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Supplementary Figure 189. MS spectra of plate 2. The data of G1, H1, and A2-D2 are shown.
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The data of E2-H2, A3, and B3 are shown.

MS spectra of plate 2.

Supplementary Figure 190.
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MS spectra of plate 2. The data of C3—H3 are shown.

Supplementary Figure 191.

137



plate 2/line A/column 4

401.4

2606.2

L L097ERL

= N g

SESr FOF|_

BE6E"S0T L GRCROE

7261 °5086]
LTHT5ER]

GYEZ BF:__|
O9vE559 ]

A5E9°E05 4
SZE0'BEE, El

4011.0

3308.6

Mass (m/z)

1903.3

12014

Zey0ang —

A S VAR
JLALALARLARALARE

cos
SHE~SnFMmNT

Asuayuy o,

plate 2/line B/column 4

3467

9245 Bl
BERS081 ]

BTETAAL,

£185 019
5505 P55

BCEsFiEl_ |

EZSF8LLL S
SECFSr01 ]
¥ LEREE,

FZOEEER,

158775y 2 |
CEAT 69

69247885 |

2606.2 3308.6 4011.0
Mass (m/zl

1903.8

12014

0740 905;

cos
SHEB= DD

Aysuayu) v,

=
[LALALLAL AL

plate 2/line C/column 4

3559

£B684 607

BEr.L 926,

[ige =]
[Sszi=R= =T AR,

ZiES0ESL Or25 mmm_.J
2095 °85Y |,

G075 B5EL__)

LLER IFTL

BZSF 091, o e—
BOEFEC0L_]

(05" 6]

EL0ELle ]

SBLTarL |
£B897°689)

0/7.47085)
ORO7 875

2606.2 3308.6 4011.0
Mass (m/z)

1903.8

1201.4

coo
SHB=BHF

Aysuaguy v,

=
(LALALALAL AL ALY

plate 2/line D/column 4

2833

2606.2

9695 9E6 L,
62578 _

coreyanL vqmm.m:hﬁl.
OZ05°ES5
FECF G051,
LLSYTERL)
LLAETLVEL

ECBEPSLL OZZRACZ

12014

LABEEZLL]
F20E 2901

BLYE LLE]
G297 EVS;

BEOZEFL
2669 £29)

91z0°88s5 ]
E£9E0"905

4011.0

33086

Mass (m/z)

1903.8

100

ISt

Aysuapup %

499.0

e

plate 2/line E/column 4

2313

2606.2

TE69° 0

LF 49 ERTT

BEFS ¥ LT

B0FS 00024
SZL5arel_]

1903.8

ELES 1AL
26057874l B!

G525 059

BECK B0SL_
OFSF syl

BOBE FECL COZHEACE

12014

ETLEETLL

910E 26|
[OEBE 858|
FOFT96L_|

4011.0

33086

Mass (m/z)

Aysusqu) %

plate 2/line F/column 4

2394

9975 '8081)
BEYS FERL_]

£48F°9E91

83/rzorl_|

5298 0KT.
FELEROCI s

s aEl])

azeeEL0l

EEo ]

£a7EFYG

LE47 198
7502 808_—]
£a8E 9|
ez 509

Msuaqu o

4011.0

33086

2606.2

The data of A4—F4 are shown.

138

Mass (m/z)

MS spectra of plate 2.

12014

499.0

Supplementary Figure 192.



plate 2/line G/column 4

1184

4011.0

33086

2606.2

EEESFEIT)

9645 EEN7)

SlLErEE81H
LB15°5EB

1903.8

£899F° 1891, ot

EBOFALEL_|

12014

LASEBILL zzicg

GFEETLYOL

=
=]
N
SE222383RRS

Ausuayug y,

Mass (m/z

plate 2/line H/column 4

6504

4011.0

33086

2606.2

B85 0407)

Brar 916l 2
SIS EME_{ 8

EBSF a9, mmmmmmmﬂN mvmm_m 4

805y EA5)

2BCFE5F ||
FLSFZOFL__|

BEEF LT
EBGEVOZL, EITES I )

12014

GBLEELDL
BECELIOU)

OS1E ¥FE)
54507158
SESZT0Y

15574,
0BY 669

1869°2049

\penang S
-
L AN
SE222ESRRS

Aysuaqu) o,

Mass (m/7)

plate 2/line A/column 5

2210

4011.0

33086

2606.2

ZA09°8107]

FOESELBL T
BO55'0Z81_|

1903.8

it} tatite

FLFF85Fl)
455 Zarl_|

LEEEESTL
DB6E FOZ L. Coroe

12014

CLSE°BEDL,
COIEDLAE]

[Rgsraiets)
ZZAC 808
[c=r=]

9LFTEEY

=
T+
R A
SE2228]838KRE

Aysuayuy g,

Mass (m/z)

plate 2/line B/column 5

581.6

06| £"5TET)

[ =

LL55EFEL_
9ER5 5681 __]

BOFS 2631

SLYFELSL
8547591 )

BOTF 5T, TR OT

cogoooooooc
SHEE~HTRNT

Aysusyuy v,

i 4011.0

3308.6

2606.2

1903.8

1201.4

Mass (m/z)

plate 2/line C/column 5

1903

1084081

Filrengl_

Fa0F09EL_|

FEZETLTL]
EZSE'THLL foragrrr

£15E°4FOL
/6T 046
24T 70
IFLTELE
B6V7 99—
nzizvs_)

coDoSoooooC
SRR~ BRTANT

Aysusyuy v,

4011.0

33086

2606.2

1903.8

Mass (m/z)

plate 2/line D/column 5

960.5

AECE 0T,

LEFS RO

E82F FEBL__)

55 5041
BlFrasal_ |

ETLETORL_

SEFEOrTL

———SRGE At

581 E5A|
ESZZ0LE
zealers |

cooooooo

=]
a5

o
BREEFANT

Aysusyuy v,

4011.0

3308.6

2606.2

12014

Mass (m/z)

The data of G4, H4, and A5-D5 are shown.

MS spectra of plate 2.

Supplementary Figure 193.
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Supplementary Figure 194. MS spectra of plate 2. The data of E5-H5, A6, and B6 are shown.
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MS spectra of plate 2. The data of C6-HG6 are shown.

Supplementary Figure 195.
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The data of A7—F7 are shown.
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MS spectra of plate 2.

Supplementary Figure 196.
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The data of G7, H7, and A8—D8 are shown.
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The data of EB—H8, A9, and B9 are shown.
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MS spectra of plate 2.

Supplementary Figure 198.
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MS spectra of plate 2. The data of C9-H9 are shown.

Supplementary Figure 199.
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The data of A10—F10 are shown.

MS spectra of plate 2.

Supplementary Figure 200.
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The data of G10, H10, and A11-D11 are shown.

MS spectra of plate 2.

Supplementary Figure 201.
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MS spectra of plate 2. The data of E11-H11 are shown.

Supplementary Figure 202.
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MS spectra of plate 3. The data of A1-F1 are shown.

Supplementary Figure 203.
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The data of G1, H1, and A2—-D2 are shown.

MS spectra of plate 3.

Supplementary Figure 204.
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The data of E2-H2, A3, and B3 are shown.

MS spectra of plate 3.

Supplementary Figure 205.
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MS spectra of plate 3. The data of A4—F4 are shown.

Supplementary Figure 207.
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The data of G4, H4, and A5-D5 are shown.

MS spectra of plate 3.

Supplementary Figure 208.
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The data of E5—-H5, A6, and B6 are shown.

MS spectra of plate 3.

Supplementary Figure 209.
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MS spectra of plate 3. The data of C6-HG6 are shown.

Supplementary Figure 210.
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MS spectra of plate 3. The data of A7—F7 are shown.

Supplementary Figure 211.
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The data of G7, H7, and A8—D8 are shown.

MS spectra of plate 3.

Supplementary Figure 212.
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The data of EB—H8 and A9 are shown.

MS spectra of plate 3.

Supplementary Figure 213.
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