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Table S1. The homologues of the 21 “positive” strains based on 16S rRNA comparison, and the homologues of their PCR products. The right three columns show the
identities of the highest homologues with the PCR products, the accession numbers of the highest homologues of the PCR products and the predicted amino acid
substrates (the numbers in parentheses show the percentage identities with nearest signatures) of the A domains by using the web server NRPSpredictor2 [1], respectively.

Positive strains Closest relatives by blastn Homologues of PCR products Identities ~ Accession numbers  Predicted amino acids
PKU-MA00072 Bacillus licheniformis NRPS [Bacillus licheniformis] 96% EHKS82944.1 Leu (90%)
PKU-MAO00082 Rhodococcus pyridinivorans NRPS [Rhodococcus sp.] 96% WP_052227234 Phe (60%)
PKU-MA00090 Bacillus licheniformis NRPS [Bacillus licheniformis] 99% WP_044789674.1 Leu (90%)
PKU-MA00091 Bacillus paralicheniformis NRPS [Bacillus licheniformis] 96% AAD32132.1 Asp (90%)
PKU-MA00092 Bacillus velezensis NRPS [Bacillus amyloliquefaciens] 97% WP_060675312.1 Glu (90%)
PKU-MA00093 Bacillus endophyticus NRPS [Bacillus licheniformis] 99% WP_011197536.1 Leu (90%)
PKU-MAO00095 Bacillus sonorensis NRPS [Bacillus licheniformis] 96% WP_044789674.1 Leu (90%)
PKU-MA00096 Bacillus sonorensis NRPS [Bacillus licheniformis] 96% WP_044789674.1 Leu (90%)
PKU-MA00103 Bacillus licheniformis NRPS [Bacillus licheniformis] 96% WP_044789674.1 Leu (90%)
PKU-MAO00110 Bacillus sonorensis NRPS [Bacillus paralicheniformis] 96% WP_059231730.1 Asp (90%)
PKU-MAO00117 Rhodococcus pyridinivorans NRPS [Rhodococcus sp.] 98% WP_033096084.1 Thr (90%)
PKU-MAO00125 Bacillus licheniformis NRPS [Bacillus paralicheniformis) 91% WP_059231730.1 Asp (90%)
PKU-MA00147 Bacillus licheniformis NRPS [Bacillus licheniformis] 96% WP_044789674.1 Leu (90%)
PKU-MA00149 Rhodococcus pyridinivorans NRPS [Rhodococcus pyridinivorans)] 96% WP_006553896.1 Orn (90%)
PKU-MA00152 Rhodococcus pyridinivorans NRPS [Rhodococcus pyridinivorans| 99% WP_006554805.1 Phe (50%)
PKU-MA00156 Bacillus oceani strain NRPS [Rhodococcus sp.] 99% WP_037218052.1 Phe (60%)
PKU-MA00173 Streptomyces sedi strain NRPS [Micromonospora sp.] 98% EEP74799.1 Cys (50%)
PKU-MAO00181 Nocardiopsis dassonvillei NRPS [Bacillus licheniformis] 99% WP_044789674.1 Leu (90%)
PKU-MAO00183 Brevibacillus parabrevis NRPS [Brevibacillus sp.] 96% WP_007729123.1 Leu (80%)
PKU-MA00191 Mycobacterium neoaurum NRPS [Mycobacterium sp.] 82% WP_057167572.1 Alaninol (80%)
PKU-MA00197 Bacillus licheniformis NRPS [Rhodococcus rhodochrous] 86% WP_016693962.1 Gln (60%)

1.

Nucleic. Acids Res. 2011, 39, W362-367.

Rottig, M.; Medema M.H.; Blin, K.; Weber, T.; Rausch, C.; Kohlbacher, O. NRPSpredictor2--a web server for predicting NRPS adenylation domain specificity.
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http://blast.ncbi.nlm.nih.gov/Blast.cgi#alnHdr_766612537
http://www.ncbi.nlm.nih.gov/protein/766612537?report=genbank&log$=prottop&blast_rank=2&RID=D5X9U1H8015
http://blast.ncbi.nlm.nih.gov/Blast.cgi#alnHdr_495003109
http://www.ncbi.nlm.nih.gov/protein/495003109?report=genbank&log$=prottop&blast_rank=3&RID=D5XD4E99015
http://blast.ncbi.nlm.nih.gov/Blast.cgi#alnHdr_674842736
http://blast.ncbi.nlm.nih.gov/Blast.cgi#alnHdr_950081823
http://www.ncbi.nlm.nih.gov/protein/950081823?report=genbank&log$=prottop&blast_rank=1&RID=D5XFKUEX014
http://blast.ncbi.nlm.nih.gov/Blast.cgi#alnHdr_163119169
http://blast.ncbi.nlm.nih.gov/Blast.cgi#alnHdr_515041774

Table S2. The 'H (400 MHz) and *3C NMR (100 MH) data of compounds 3 and 4 in DMSO-de.

3 4

position on,mult.(JinHz) Jc type position  dw, mult.(Jin Hz) oc  type
1,1, 1" 168.4, C 1 168.6, C
2,2,2" 4.59,br s 56.6, CH 2 4.10, br s 57.5,CH
3,3,3" 5.31,d (6.8) 70.8, CH 3 4.20,d (6.0) 66.2, CH
4,4 4" 1.18,d (6.1) 16.5,CHs 4 1.04,d (6.3) 20.1, CHs
5,5,5" 169.8, C 5 172.0,C
6,6, 6" 4.28,d (13.6) 42.5, CH: 6 4.00,d (3.7) 42.1, CH2

4.05,m
7,77 169.3,C 7 169.6, C
8,8,8" 115.7,C 8 115.2,C
9,9,9" 1485,C 9 149.4,C
10, 10', 10" 146.1,C 10 146.2,C
11,11, 11" 6.93,d (7.8) 118.8,CH 11 6.93,d (8.3) 118.8,CH
12,12', 12" 6.70,1(7.8) 118.2, CH 12 6.70, 1 (8.3) 118.0, CH
13,13, 13" 7.33,d (7.8) 118.0,CH 13 7.31,d (8.3) 117.6, CH
2,2',2"-NH 8.31, brs 2-NH 7.86,d (8.3)
6, 6', 6"-NH 9.18, brs 6-NH 9.09, m
9,9, 9"-OH 11.97, brs
10,10, 10"-0H 9:31,brs
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Table S3. The 'H (400 MHz) and '*C NMR (100 MH7) data of compound 5 in pyridine-ds.

5
position Ou, mult.(JinHz) dc, type position Sy, mult.(JinHz)  dc, type position on, mult.(JinHz) ¢, type
L-Asn-1 14-NH  8.90,brs 31 4.83%, m 59.7,CH
1 5.27, m 53.1,CH 16-NH, 8.51,brs;7.88, brs 32 497, m 66.5, CH
2 3.043, m;3.022,m 375, CH, L-Pro 33 1359 m 21.2,CH;
3 172.0,C 18 4.73,1(6.6) 62.6,CH 34 171.4,CH
4 174.0,C 19 2.12,m;2.11, m 30.1°,CH, 31-NH  8.09,d(8.6)
1-NH 8.90, brs 20 1.88,m; 1.69, m 253,CH, D-p-AA
3-NH, 8.32,brs; 7.82,brs 21 4.25, m; 4.06, m 489,CH, 35 173.0,C
D-Tyr 22 172.7,C 36 2.63, m; 2.43, m 42.2, CH,
5 533, m 56.2,CH L-Glu 37 4.62, m 47.8, CH
6 371, dd (45, 140 36.8,CH, 23 4.86°%, m 556,CH 38 159,m;1.51,m  36.0,CH,
3.38, m
7 129.0, C 24 2.81, m; 2.66, m 282,CH, 39 1.349 m 26.4, CH,
8,12 7.50, d (8.0) 131.7,CH 25 3.0084, m;2.988, m 324,CH, 40 1.19-1.16° 29.91%, CH,
9,11 7.09,d (8.0) 116.5,CH 26 174.1,C 41 1.19-1.16° 29.94%, CH,
10 157.8,C 27 173.6,C 42 1.19-1.16° 30.18%, CH,
13 173.1,C 23-NH  8.26, brs 43 1.19-1.16° 30.20°, CH,
5-NH 9.64,brs D-Ser 44 1.19-1.16° 30.22%, CH,
D-Asn-2 28 4.89¢, m 584,CH 45 1.19-1.16° 30.24%, CH,
14 541, m 50.6, CH 29 4.36,m 63.9,CH, 46 1.19-1.16° 32.4,CH;
15 359, m: 38.2,CH, 30 172.0,C 47 1.24,m 23.2, CH,
3.19, dd (4.6, 15.2)
16 173.0,C 28-NH 8.80, brs 48 0.85,1(6.7) 14.6, CH3
17 172.8,C L-Thr 37-NH  8.04,d (9.2)

a.c.d.e Qverlapped. PAssignments may be interchanged.
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Table S4. The 'H (400 MHz) and '*C NMR (100 MH7) data of compound 6 in pyridine-ds.

6

position Om,mult.(JinHz) dc, type position  dw, mult.(JinHz)  dc, type position On, mult.(JinHz) ¢, type

L-Asn-1 16-NH, 8.879 brs; 7.92,brs 33 1.36,d (5.8) 21.1, CH;
1 5312, m 533,CH  L-Pro 34 172.1¢, CH
2 3.07°,m;3.03, m  375,CH, 18 4.75,t(6.7) 624,CH 31-NH 8439 brs

3 173.55,C 19 2.12,m;2.10,m 3027, CH, D-p-AA

4 172.85,C 20 1.86,m; 1.64¢,m  253,CH, 35 173.2¢,C
1I-NH 8974 brs 21 426,m;4.05,m  489,CH, 36 2.65,m; 2.54,m 425, CH,
3-NH,  8.589,brs; 7.87,brs 22 172.16,C 37 4.64, m 479,CH
D-Tyr L-Glu 38 1.649, m; 1.47, m  36.1,CH,
5 5313, m 56.3,CH 23 494" m 55.8,CH 39 1.34i, m 26.4, CH,
6 2'22’ : 36.7,CH, 24 2.80,m; 2.69, m 28.0,CH, 40 1.19-1.16¢ 29.9%,CH,
7 1292,C 25 3.15%,m; 298>, m  324,CH, 41 1.19-1.16¢ 30.27, CH,
8,12  751,d(7.7) 131.6,CH 26 1758,C 42 1.19-1.16¢ 30.27, CH,
9,11  7.09,d(7.7) 116.5,CH 27 171.5,C 43 1.19-1.16¢ 30.3%, CH,
10 157.8,C  23-NH  8.20% brs 44 1.19-1.16¢ 30.3%, CH,
13 173.95,C  D-Ser 45 1.19-1.16¢ 30.5%, CH,
5-NH  9.59,brs 28 4.98" m 583,CH 46 1.19-1.16¢ 39.6, CH,
D-Asn-2 29 4.42,m; 4.36,m 63.9,CH, 47 1.47i, m 28.5,CH
14 5.52,m 504,CH 30 173.85,C 48 0.84,d (6.3) 23.1, CH;
15 3.63,m;3.19,m  383,CH, 28NH 8879 brs 49 0.84,d (6.3) 23.1, CH;,
16 173.55,C  L-Thr 37-NH  8.15% brs

17 172.9¢,C 31 493" m 59.7, CH

14-NH  9.22% brs 32 498" m 66.7, CH

ab.eghijkQverlapped. & 4 f Assignments may be interchanged.
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Table S5. The 'H (400 MHz) and '*C NMR (100 MH7) data of compound 7 in pyridine-ds.

7
position Oy mult.(JinHz) dc, type  position oy, mult.(Jin Hz) dc, type  position  dy, mult.(Jin Hz) dc, type
L-Asn-1 16-NH, 8.39, brs; 7.90,brs 33 1.359, m 21.1, CH;
1 5.30%, m 53.1,CH L-Pro 34 172.0, CH
2 3.06°, m;3.02> m 37.5,CH, 18 473, m 62.5,CH 31-NH 839, brs
3 173.2,C 19 2.12,m 30.1¢,CH, D-p-AA
4 172.89,C 20 1.88, m; 1.669, m 253,CH, 35 173.2,C
1-NH 8.99, brs 21 4.23, m; 4.04, m 489,CH, 36 2.641, m; 2.44, m 42.2, CH,
3-NH, 8.56,brs; 7.85,brs 22 172.8,C 37 4.62, m 47.8, CH
D-Tyr L-Glu 38 1.669, m; 1.47" m 359, CH,
5 5318 m 56.2,CH 23 4.87¢,m 55.6,CH 39 1.349, m 26.4, CH,
6 3.72,m; 36.8,CH, 24 2.80,m; 2.67", m 28.1,CH, 40 1.21-1.15 29.9¢, CH,
3.39, m
7 129.0, C 25 3.00°, m; 2.97°, m 32.0,CH, 41 1.21-1.15 30.0¢, CH,
8,12 7.49,d (7.4) 131.6,CH 26 1759,C 42 1.21-1.15 30.1¢, CH,
9,11 7.08,d (7.4) 116.4,CH 27 171.5,C 43 1.21-1.15 30.1¢, CH,
10 157.8,C 23-NH 8.11brs 44 1.21-1.15 30.2¢, CH,
13 174.0,C D-Ser 45 1.21-1.15 30.2¢, CH,
5-NH 9.66, brs 28 4.88%, m 583,CH 46 1.21-1.15 30.2¢, CH,
D-Asn-2 29 437, m 63.8,CH, 47 1.21-1.15! 30.6°, CH,
14 542, m 50.6, CH 30 174.0,C 48 1.45" m 23.2,CH;
15 3.56,m; 3.2, m 38.2,CH, 28-NH 8.78brs 49 0.88,t(7.4) 14.4, CH3
16 173.5,C L-Thr 37-NH  8.11,brs
17 17293,C 31 4.85%, m 59.7, CH
14-NH 8.92,brs 32 4.96, m 66.5, CH

ab.cdefghiQverlapped. ¢ Assignments may be interchanged.
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Table S6. The 'H (400 MHz) and '*C NMR (100 MH7) data of compound 8 pyridine-ds.

8

position Omymult.(JinHz) dc, type position  dw, mult.(JinHz)  dc, type position On, mult.(JinHz) ¢, type

L-Asn-1 16-NH,  8.60°, brs; 7.94,br s 33 137, m 21.0, CH;

1 5.323,m 532,CH  L-Pro 34 171.5%, CH

2 3.14°, m;3.10>,m  372,CH, 18 4.75, 1 (6.6) 62.3,CH  31-NH 8.60¢ brs

3 173.365,C 19 2.11,m 30.16%, CH, D-B-AA

4 17225,C 20 1.87,m;1.63,m  254,CH, 35 173.44¢, C

1-NH  9.06% brs 21 420,m;3.99,m  488,CH, 36 2.66" m;2.60", m  42.5,CH,

3-NH, 8.46¢ brs; 7.87,brs 22 173.1,C 37 4.65, m 48.0, CH

D-Tyr L-Glu 38 1.61", m; 1.47, m 36.2, CH,

5 5325, m 564,CH 23 4,949, m 557,CH 39 1.32i, m 26.5, CH,

6 212 : 36.8,CH, 24 2.77,m; 266" m  28.0,CH, 40 1.22-1.16* 30.0¢, CH,

7 1292,C 25 2,97, m; 2.95,m 32.1,CH, 41 1.22-1.16* 30.23¢, CH,

8,12  7.49,d(7.8) 131.6,CH 26 1759,C 42 1.22-1.16* 30.23¢, CH,

9,11  7.09,d(7.8) 116.5,CH 27 171.5,C 43 1.22-1.16* 30.31¢, CH,

10 157.8,C  23-NH 8.349 brs 44 1.22-1.16* 30.31¢, CH,

13 173.95C  D-Ser 45 1.22-1.16 30.33%, CH,

5NH  9.58,brs 28 4,959, m 58.1,CH 46 1.22-1.16* 30.6¢, CH,

D-Asn-2 29 443, m;438,m  638,CH, 47 1.22-1.16* 38.2, CH,

14 5.46,m 50.6,CH 30 173.44,C 48 1.47,m 28.5,CH

15 357, m; 37.6,CH, 28-NH 8919 brs 49 0.84, d (6.5) 23.1,CH;
3.18°, m

16 173.44°,C  L-Thr 50 0.84,d (6.5) 23.1,CH;

17 173.15C 31 4.929,m 598,CH 37-NH 8.32¢,brs

14-NH  9.25% brs 32 5.009, m 67.0, CH

ab.f.g.hijkQverlapped. ¢ ¢ Assignments may be interchanged.
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Table S7. The 'H (400 MHz) and '*C NMR (100 MH) data of compound 9 pyridine-ds.

9

position Om,mult.(JinHz) dc, type position  dw, mult.(JinHz)  dc, type position On, mult.(JinHz) ¢, type

L-Asn-1 16-NH, 8.61¢,brs; 7.94,brs 33 138, m 20.9, CH;

1 5.323,m 53.1,CH  L-Pro 34 171.4%, CH

2 3.13°, m;3.08",m 37.1,CH, 18 4.75, 1 (6.6) 622,CH 31-NH 8.61¢brs

3 173.35,C 19 2.12,m 30.05, CH, D-B-AA

4 172.55,C 20 1.88,m; 1.64,m  253,CH, 35 173.0,C

1-NH  9.01¢brs 21 428, m;405,m  48.7,CH, 36 2.65"m; 255, m  42.4,CH,

3-NH, 8439 brs;7.86,brs 22 173.65,C 37 4.65, m 48.0, CH

D-Tyr L-Glu 38 1.64", m; 1.46,m 35.9, CH,

5 5325, m 563,CH 23 4,929, m 556,CH 39 1.38, m 26.4, CH,

6 213 : 36.6,CH, 24 281,m;2.68"m  27.8,CH, 40 1.24-1.17 29.8¢, CH,

7 1292,C 25 3.01°,m;2.99>, m  324,CH, 41 1.24-1.17 29.8¢, CH,

8,12  7.50,d(7.9) 131.5,CH 26 1758,C 42 1.24-1.17 30.15¢, CH,

9,11  7.09,d(7.9) 1164,CH 27 1714,C 43 1.24-1.17 30.15¢, CH,

10 157.7,C  23-NH 8259 brs 44 1.24-1.17 30.15¢, CH,

13 173.75,C  D-Ser 45 1.24-1.17 30.21¢, CH,

5NH  9.63,brs 28 4,959, m 580,CH 46 1.24-1.17 30.21¢, CH,

D-Asn-2 29 4.43,m;438,m  637,CH, 47 1.24-1.17 30.21¢, CH,

14 5.46,m 504,CH 30 172.1,C 48 1.24-1.17 31.9, CH,

15 362,m; 37.6,CH, 28-NH 888 brs 49 1.24, m 232, CH,
3.21° m

16 173.35,C  L-Thr 50 0.87,(6.4) 14.5, CH;

17 173.2¢,C 31 4.909, m 598,CH 37-NH 8.23¢ brs

14-NH  9.20¢, brs 32 4.969, m 66.9, CH

ab.f.9.hi.iOverlapped. ¢ % ¢ Assignments may be interchanged.
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Table S8. The 'H (400 MH7) data of compound 10 pyridine-ds

10

position Om,mult.(Jin Hz) position I, mult.(Jin Hz) position Jn, mult.(Jin Hz)
L-Asn-1 19 2.12, m 36 2,647, m; 2.45, m
1 4,982, m 20 1.719 m; 1.659, m 37 4.64, m
2 3.09°, m; 3.08°, m 21 4.27, m; 4.05, m 38 1599, m; 1.45, m
1-NH 9.00¢, br s L-Glu 39 1.359, m
3-NH; 8.42¢ brs; 7.88,brs 23 4.90%, m 40 1.22-1.17"
D-Tyr 24 2.82,m; 2,67, m 41 1.22-1.17"
5 4992, m 25 3.06°% m; 3.02°, m 42 1.22-1.17"
6 3.7, m 23-NH 8.15¢, brs 43 1.22-1.17"

341, m
8,12 7.50,d (8.2) D-Ser 44 1.22-1.17"
9,11 7.08,d (8.2) 28 4.928, m 45 1.22-1.17"
5-NH 9.74,brs 29 440, m; 437, m 46 1.22-1.17"
D-Asn-2 28-NH 8.94¢, brs 47 1.22-1.17"
14 5.70, m L-Thr 48 1.25, m
15 3.58,m;3.19, m 31 4.88%, m 49 1.27, m;1.05, m
14-NH 9.05% brs 32 4.93%,m 50 0.84,1(7.3)
16-NH, 8.60%, br s; 7.95,br s 33 1.359,d (6.3) 51 0.83,d (6.3)
L-Pro 31-NH 8.78¢, brs 37-NH 8.13¢ brs
18 4.75,t(6.8) D-B-AA

ab.d.ef.9.h Qyerlapped. ¢ Assignments may be interchanged.
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Figure S1. Nonribosomal peptides from marine-derived Bacillus species.
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Figure S2. The agarose gel electrophoresis analysis of the 21 “positive” PCR products. Positive
control: PCR product using the genomic DNA of one actinomycin producing strain as the template;
negative control: PCR amplification without any genomic DNA used. The size of the expected PCR
products is about 700 bp.
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Figure S3. The phylogenetic analysis of strain PKU-MA00092 and strain PKU-MA00093 (labeled
in red) based on comparison of 16S rRNA sequences. The sequence of 16S rRNA of Streptomyces
ovlivoverticillatus HBUM175186 was used as an outgroup. The GenBank accession numbers are

shown in parentheses.

Bacillus velezensis strain XP-27 (MF375212.1)

100| Bacillusvelezensis strainF-30 (MF988699.1)

Bacillus tequilensis strain BT HNGU 423 (MF573993.1)

Bacillus sp. PKU-MA00092 (MF774821)

Bacillus licheniformis strain Z9B74 (HQ238841.1)

Bacillus paralicheniformis strainE40201 (KY819013.1)

Bacillus licheniformis strain 17 (KF583662.1)
Bacillus niabensis strain m28 (JF411229.1)

Bacillus carboniphilus strain JCM9731 (NR 024690.1)
Bacillus oceani strain SCSIO04524 (KC160501.1)
Bacillus timonensis strain 42B 1.1 (KT720140.1)

Bacillus sp. PKU-MA00093 (KY780192)
Bacillus endophyticus strain 6S5 (KM374737.1)
100\ Bacillus endophyticus strain BAB-2834 (KF535129.1)

o5 Bacillus endophyticus strain C2-2 (HM770880.1)
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Figure S4. The '"H NMR spectrum of compound 1 (DMSO-ds, 400 MHz)
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Figure S5. The COSY spectrum of compound 1 (DMSO-ds, 400 MHz)
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Figure S6. The '3C NMR spectrum of compound 1 (DMSO-ds, 100 MHz)
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Figure S7. The HSQC spectrum of compound 1 (DMSO-ds, 400 MHz)
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Figure S8. The HMBC spectrum of compound 1 (DMSO-ds, 400 MHz)
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Figure S9. The HRESIMS spectrum of compound 1.

P4 13 (0.250) Cm (11:16-(1:7+21:49)) 1: TOF MS ES-
899.2584 8.38e4
100+
< 900.2608
1 901.2649
921.2391
7 922.2435 953.1765
997.2227 1019.2079
. 682.1861 7155154 o . e 2os s0gg 853.2234 867.%318 o (( ihlon 10731318 -
- — — e N el LA i v
675 700 725 750 775 800 825 850 875 900 925 950 975 1000 1025 1050 1075
Mass Calc.Mass mDa ppm DBE i-FIT Norm Conf(%) Formula
899.2584 899.2583 0.1 0.1 215 93.7 1.140 31.99 C39H43NsO19

S19



Figure S10. The IR spectrum of compound 1.
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Figure S11. The MS/MS analysis of compound 1.
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Figure S12. The '"H NMR spectrum of compound 2 (DMSO-ds, 400 MHz)

LEVO'L
2650°L
Clad %
S09L'L

DMSO-ds

nmmo.ﬁ
602V

VA A 72

68.€
8€6E
iaa

LL6SY
vmom.vw‘

e

0029
GGC9'v
00€€'S—

wvww.w
mmon.mW
8¢2L9
G61L6'9
wwmm.mV
8G0€°L
8G¢e’L
€150'8
vmno.wV
8€GE'8~
Nm.\.m.w\

¥9€0'6
€050'6
€990'6
€080'6 \
STARAL

G6SECL—

= S0'L
00°L

68'L
5 161
I

96°L

4.0 3.0 20 1.0 0.0

12.0 11.0 10.0 9.0 8.0 7.0 6.0 5.0
f1 (ppm)

13.0

S22



Figure S13. The COSY spectrum of compound 2 (DMSO-ds, 400 MHz)
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Figure S14. The APT spectrum of compound 2 (DMSO-ds, 100 MHz)
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Figure S15. The HSQC spectrum of compound 2 (DMSO-ds, 400 MHz)
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Figure S16. The HMBC spectrum of compound 2 (DMSO-ds, 400 MHz).
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Figure S17. The HRESIMS spectrum of compound 2.
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Figure S18. The IR spectrum of compound 2.
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Figure S19. The MS/MS analysis of compound 2.
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Figure S20. The '"H NMR spectrum of compound 3 (DMSO-ds, 400 MHz)
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Figure S21. The APT spectrum of compound 3 (DMSO-ds, 100 MHz)
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Figure S22. The HMBC spectrum of compound 3 (DMSO-ds, 400 MHz).
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Figure S23. The HRESIMS spectrum of compound 3.
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Figure S24. The '"H NMR spectrum of compound 4 (DMSO-ds, 400 MHz)
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Figure S25. The 3C NMR spectrum of compound 4 (DMSO-ds, 100 MHz)
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Figure S26. The HRESIMS spectrum of compound 4.
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Figure S27. The '"H NMR spectrum of compound 5 (pyridine-ds, 400 MHz)
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Figure S28. The COSY spectrum of compound 5 (pyridine-ds, 400 MHz)
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Figure S29. The 3C NMR spectrum of compound 5 (pyridine-ds, 100 MH)
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Figure S30. The HSQC spectrum of compound 5 (pyridine-ds, 400 MHz)
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Figure S31. The HMBC spectrum of compound 5 (pyridine-ds, 400 MHz)
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Figure S32. The ROESY spectrum of compound 5 (pyridine-ds, 400 MHz).
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Figure S33. The HRESIMS spectrum of compound 5.
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Figure S34. The '"H NMR spectrum of compound 6 (pyridine-ds, 400 MHz)
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Figure S35. The 3C NMR spectrum of compound 6 (pyridine-ds, 100 MH)
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Figure S36. The HRESIMS spectrum of compound 6.
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Figure S37. The '"H NMR spectrum of compound 7 (pyridine-ds, 400 MHz)
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Figure S38. The '3C NMR spectrum of compound 7 (pyridine-ds, 100 MH)
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Figure S39. The HRESIMS spectrum of compound 7.
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Figure S40. The '"H NMR spectrum of compound 8 (pyridine-ds, 400 MHz)
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Figure S41. The 3C NMR spectrum of compound 8 (pyridine-ds, 100 MH)
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Figure S42. The ESIMS spectrum of compound 8.
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Figure S43. The '"H NMR spectrum of compound 9 (pyridine-ds, 400 MHz)
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Figure S44. The 3C NMR spectrum of compound 9 (pyridine-ds, 100 MH)
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Figure S45. The ESIMS spectrum of compound 9.
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Figure S46. The 'H NMR spectrum of compound 10 (pyridine-ds, 400 MHz).
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Figure S47. The COSY spectrum of compound 10 (pyridine-ds, 400 MHz).
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Figure S48. The ESIMS spectrum of compound 10.
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Figure S49. The Marfey’s analysis of compound 5. (I) The FDAA derivatives of hydrolysates of
compound 5. (II) The FDAA derivative of D-serine. (III) The FDAA derivative of L-serine. (IV) The
FDAA derivative of D-threonine. (V) The FDAA derivative of L-threonine. (VI) The FDAA
derivative of D-aspartic acid. (VII) The FDAA derivative of L-aspartic acid. (VIII) The FDAA
derivative of D-glutamate. (IX) The FDAA derivative of L-glutamate. (X) The FDAA derivative of
D-proline. (XI) The FDAA derivative of L-proline. (XII) The FDAA derivative of D-tyrosine. (XIII)
The FDAA derivative of L- tyrosine.
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