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	No.
	Sample Name
	Organism
	Accession 

	1
	Aureispira marina
	Aureispira marina
	AB980240.1

	2
	Shewanella sp. BR-2
	Shewanella sp. 
	EU719604.1

	3
	Shewanella sp. YLB-08
	Shewanella sp. 
	NZ_VOQB01000001.1

	4
	Psychromonas hadalis ATCCBAA-638
	Psychromonas hadalis
	ATUO01000055.1

	5
	Psychromonas sp. MB-3u-54
	Psychromonas sp. 
	NZ_PJBP01000183.1

	6
	Moritella marina ATCC 15381
	Moritella marina
	NZ_KB907150.1

	7
	Shewanella pneumatophori
	Shewanella pneumatophori
	U73935.1

	8
	Vibrio tasmaniensis 5F-79
	Vibrio tasmaniensis
	NZ_AJZP01000053.1

	9
	Flammeovirga pectinis L12 M1 
	Flammeovirga pectinis
	NZ_CP034562.1

	10
	Shewanella morhuae
	Shewanella morhuae
	NZ_PYSG01000002.1

	11
	Parashewanella curva
	Parashewanella curva
	NZ_ML014784.1

	12
	Fischerella thermalis CCMEE5318
	Fischerella thermalis
	NZ_NMQE01000539.1

	13
	Vibrio splendidus 10N
	Vibrio splendidus
	NZ_MCVU01000320.1 

	14
	Aetherobacter fasciculatus
	Aetherobacter fasciculatus
	NZ_CAWUQY010000010.1

	15
	Moritella sp. PE36
	Moritella sp.
	NZ_NIBS01000014.1

	16
	Pseudoalteromonas sp. DS12 
	Pseudoalteromonas sp.
	DQ469875.1

	17
	Shewanella canadensis HAW-EB2
	Shewanella canadensis
	NZ_RXNU01000004.1

	18
	Xenorhabdus budapestensis
	Xenorhabdus budapestensis
	NZ_NIBS01000014.1

	19
	Dickeya solani GBBC 2040
	Dickeya solani
	NZ_CM001860.1 

	20
	Dickeya solani IFB 0099
	Dickeya solani
	NZ_CP024711.1

	21
	Dickeya sp. NCPPB 3274
	Dickeya sp.
	NZ_CM001979.1

	22
	Serratia plymuthica S13
	Serratia plymuthica
	NC_021659.1

	23
	Serratia plymuthica A30
	Serratia plymuthica
	NZ_AMSV01000061.1

	24
	Serratia plymuthica RVH1
	Serratia plymuthica
	NZ_ARWD01000001.1

	25
	Serratia plymuthica strain 3Re4-18
	Serratia plymuthica
	NZ_CP012097.1 

	26
	Dickeya fangzhongdai strain ND14b
	Dickeya fangzhongdai 
	NZ_CP009460.1 

	27
	Dickeya solani D s0432-1 
	Dickeya solani
	NZ_CP017453.1 

	28
	Paraburkholderia megapolitana DSM23488
(LMG23650)
	Paraburkholderia megapolitana 
	NZ_CP041743.1 

	29
	Paraburkholderia acidicola ATCC31363
	Paraburkholderia acidicola
	NZ_MTZV01000006.1

	30
	Collimonas arenae Cal35
	Collimonas arenae
	NZ_CP009962.1

	31
	[bookmark: OLE_LINK37][bookmark: OLE_LINK38]Chromobacterium subtsugae ATCC31532
	Chromobacterium subtsugae
	PQ106806

	32
	Chromobacterium sp. ATCC53434
	Chromobacterium sp.
	NZ_CP025429.1

	33
	Chitinimonas sp. BJB300
	Chitinimonas sp. 
	NZ_PDZH01000032.1

	34
	Chitinimonas koreensis DSM17726 
	Chitinimonas koreensis
	PQ106805

	35
	Minicystis rosea DSM24000
	Minicystis rosea
	CP016211.1

	36
	Sorangium cellulosum So0157-2
	Sorangium cellulosum
	NC_021658.1

	37
	Sorangium cellulosum strain So ce26
	Sorangium cellulosum
	NZ_CP012673.1 


 
[bookmark: _Toc198304865]Supplementary Table 2. Annotation of genes containing mgp BGC via BLASTp analysis
	ORF
	No. of amino acids
	Function in mgp BGC
	Top hit of homolog function
	Homolog accession
	Amino acid identity (%)

	mgp-5
	136
	
	Hypothetical protein FNZ07_07495
	QDQ81032.1
	135/135(100%)	

	mgp-4
	132
	
	Type Ⅱ toxin-antitoxin system VapC family toxin
	WP_091015062.1
	131/131(100%)

	mgp-3
	79
	
	Type Ⅱ toxin-antitoxin system Phd/YefM family antitoxin
	WP_211367909.1
	78/78(100%)

	mgp-2
	141
	
	MULTISPECIES: DoxX family protein
	WP_091015058.1
	140/140(100%)

	mgp-1
	233
	
	Pirin family protein
	WP_091015056.1
	232/232(100%)

	mgpR
	306
	
	LysR substrate-binding domain-containing protein
	WP_091015054.1
	305/305(100%)

	mgpO
	521
	
	DUF6351 family protein
	WP_170275685.1
	520/520(100%)	

	mgpA
	1281
	KS-KR-ACP
	SDRm family NAD(P)-dependent oxidoreductase
	WP_091015048.1
	1280/1280(100%)

	mgpB
	2665
	KS-AT-ACP-AmT-C-A-PCP
	Hybrid non-ribosomal peptide synthetase/type I polyketide synthase
	WP_091015046.1
	2664/2664(100%)

	mgpC
	3744
	C-C-AThr-PCP-C-AThr-PCP-KS-DHT-KR-ACP
	Non-ribosomal peptide synthetase
	WP_091015044.1
	3743/3743(100%)

	mgpD
	2374
	C-A-PCP-E-C-PCP-TE
	Non-ribosomal peptide synthetase
	WP_091015042.1
	2373/2373(100%)

	mgpE
	2333
	KS-AT-ACP-ACP-ACP-ACP-KR
	Type I polyketide synthase
	WP_091015040.1
	2332/2332(100%)

	mgpF
	1896
	KS-KS0-AT-FabA
	Beta-ketoacyl synthase N-terminal-like domain-containing protein
	WP_091015038.1
	1895/1895(100%)

	mgpG
	313
	Hydroxylase
	Cupin-like domain-containing protein
	WP_170275684.1
	312/312(100%)

	mgpH
	570
	ER-ACP
	PfaD family polyunsaturated fatty acid/polyketide biosynthesis protein
	QDQ81018.1
	569/569(100%)	

	mgpI
	271
	Thioesterase
	MULTISPECIES: alpha/beta fold hydrolase
	WP_091015031.1
	270/270(100%)

	mgpJ
	240
	PPTase
	4'-phosphopantetheinyl transferase superfamily protein
	WP_091015029.1
	239/239(100%)

	mgpK
	483
	
	MULTISPECIES: polysaccharide pyruvyl transferase family protein
	WP_170275682.1
	482/482(100%)

	mgpL
	587
	
	2-succinyl-5-enolpyruvyl-6-hydroxy-3-cyclohexene-1-carboxylic-acid synthase
	WP_091015023.1
	586/586(100%)	

	mgpM
	270
	
	Predicted phosphoesterase
	SFJ25572.1
	269/269(100%)	

	mgpN
	550
	
	Acyl-CoA synthetase
	WP_091015017.1
	549/549(100%)

	mgp+1
	470
	
	MmgE/PrpD family protein
	WP_091015014.1
	469/469(100%)

	mgp+2
	102
	
	Antibiotic biosynthesis monooxygenase
	WP_091015011.1
	101/101(100%)

	mgp+3
	205
	
	MULTISPECIES: hypothetical protein
	WP_091015848.1
	204/204(100%)



[bookmark: _Toc198304866]Supplementary Table 3. Annotation of genes containing chp BGC via BLASTp analysis 
	ORF
	No. of amino acids
	Function in chp BGC
	Top hit of homolog function
	Homolog accession
	Amino acid identity (%)

	chp-4
	251
	
	[bookmark: OLE_LINK39][bookmark: OLE_LINK40]SDR family oxidoreductase
	WP_043573403.1
	250/250(100%)

	chp-3
	228
	
	[bookmark: OLE_LINK42][bookmark: OLE_LINK41]Phosphoglycolate phosphatase
	WP_043573401.1
	227/227(100%)

	chp-2
	489
	
	[bookmark: OLE_LINK43][bookmark: OLE_LINK44]Anthranilate synthase component I
	WP_043573399.1
	488/488(100%)

	chp-1
	559
	
	[bookmark: OLE_LINK45][bookmark: OLE_LINK46]Hypothetical protein
	WP_146008325.1
	555/555(100%)

	chpJ
	549
	
	[bookmark: OLE_LINK47][bookmark: OLE_LINK48]Methyl-accepting chemotaxis protein
	WP_043573394.1
	548/548(100%)

	chpK 
	219
	
	class I SAM-dependent methyltransferase
	WP_043573392.1
	218/218(100%)

	[bookmark: _Hlk172980305]chpL
	950
	
	[bookmark: OLE_LINK49][bookmark: OLE_LINK50]Ribonucleoside-diphosphate reductase subunit alpha
	WP_043573390.1
	949/949(100%)

	chpA
	2794
	KS-AT-ACP-AmT-C-ALeu1-PCP
	Hybrid non-ribosomal peptide synthetase/type I polyketide synthase
	WP_043573388.1
	2793/2793(100%)	

	chpB
	3522
	C-AGln-PCP-C-AAla-PCP-KS-AT-KR-ACP
	[bookmark: OLE_LINK52][bookmark: OLE_LINK51]Hypothetical protein AWB61_02580
	KZE84882.1
	3521/3521(100%)

	chpC
	2351
	C-AVal/Ile-PCP-E-C-PCP-TE
	Non-ribosomal peptide synthetase
	WP_043573382.1
	2350/2350(100%)

	chpD
	2142
	KS-AT-ACP-ACP-ACP-ACP-ACP-KR
	Type I polyketide synthase
	WP_193603929.1
	2141/2141(100%)

	chpE
	1823
	KS-KS0-AT-FabA
	Hypothetical protein AWB61_21400
	KZE84808.1
	1822/1822(100%)

	chpF
	571
	ER-ACP
	PfaD family polyunsaturated fatty acid/polyketide biosynthesis protein
	WP_052257951.1
	570/570(100%)

	chpG
	265
	Thioesterase
	Alpha/beta fold hydrolase
	WP_047249468.1
	264/264(100%)

	chpH
	237
	PPTase
	[bookmark: OLE_LINK53][bookmark: OLE_LINK54]4'-phosphopantetheinyl transferase superfamily protein
	WP_052257950.1
	236/236(100%)

	chpI
	478
	
	Polysaccharide pyruvyl transferase family protein 
	WP_043573373.1
	477/477(100%)	

	chp+1
	205
	
	[bookmark: OLE_LINK55][bookmark: OLE_LINK62][bookmark: OLE_LINK57][bookmark: OLE_LINK56]Hypothetical protein
	WP_052257949.1
	204/204(100%)

	chp+2
	133
	
	Hypothetical protein
	WP_043573370.1
	132/132(100%)

	chp+3
	132
	
	Hypothetical protein
	WP_043573366.1
	131/131(100%)

	chp+4
	70
	
	Hypothetical protein
	WP_043573363.1
	[bookmark: OLE_LINK58][bookmark: OLE_LINK59]69/69(100%)

	chp+5
	361
	
	Ribonucleoside-diphosphate reductase subunit beta
	WP_043573358.1
	360/360(100%)



[bookmark: _Toc198304867]Supplementary Table 4. Annotation of genes containing ctp BGC via BLASTp analysis 
	ORF
	No. of amino acids
	Function in ctp BGC
	Top hit of homolog function
	Homolog accession
	Amino acid identity (%)

	ctp-4
	260
	
	TOBE domain-containing protein
	WP_051319214.1
	259/259(100%)

	ctp-3
	247
	
	Molybdate ABC transporter substrate-binding protein
	WP_034607452.1
	246/246(100%)	

	ctp-2
	226
	
	Molybdate ABC transporter permease subunit
	WP_028447091.1
	225/225(100%)

	ctp-1
	358
	
	[bookmark: OLE_LINK24][bookmark: OLE_LINK23]Molybdenum ABC transporter ATP-binding protein
	WP_028447092.1
	357/357(100%)

	ctpI
	503
	
	AMP nucleosidase
	WP_028447093.1
	497/497(100%)

	ctpJ
	255
	
	Transporter substrate-binding domain-containing protein
	WP_028447094.1
	254/254(100%)

	ctpR
	296
	
	LysR family transcriptional regulator 
	QNM94661.1
	295/295(100%)	

	ctpK
	252
	
	[bookmark: OLE_LINK25][bookmark: OLE_LINK26]CTP synthase
	WP_051319215.1
	251/251(100%)

	ctpL
	122
	
	Antibiotic biosynthesis monooxygenase
	WP_028447097.1
	121/121(100%)

	ctpA
	2716
	KS-AT-ACP-AmT-C-ALeu1-PCP
	[bookmark: OLE_LINK27][bookmark: OLE_LINK28]Hybrid non-ribosomal peptide synthetase/type I polyketide synthase
	 WP_034607454.1
	2715/2715(100%)

	ctpB
	3569
	C-AGln-PCP-C-AAla-PCP-KS-AT-KR-ACP
	[bookmark: OLE_LINK30][bookmark: OLE_LINK29]Hybrid non-ribosomal peptide synthetase/type I polyketide synthase
	WP_028447098.1
	3568/3568(100%)	

	ctpC
	2380
	C-AVal/Ile/Leu2-PCP-E-C-PCP-TE
	Non-ribosomal peptide synthetase
	WP_028447099.1
	2379/2379(100%)

	ctpD
	1814
	KS-AT-ACP-ACP-ACP-ACP-KR
	[bookmark: OLE_LINK31][bookmark: OLE_LINK32]Type I polyketide synthase
	WP_084300472.1
	2152/2152(100%)

	ctpE
	355
	KR
	Type I polyketide synthase
	WP_084300472.1
	354/354(100%)

	ctpE
	1838
	KS-KS0-AT-FabA
	Beta-ketoacyl synthase N-terminal-like domain-containing protein 
	WP_028447101.1
	1837/1837(100%)

	ctpF
	603
	ER-ACP
	[bookmark: OLE_LINK34][bookmark: OLE_LINK33]PfaD family polyunsaturated fatty acid/polyketide biosynthesis protein
	WP_051319216.1
	602/602(100%)

	ctpG
	266
	Thioesterase
	Alpha/beta fold hydrolase
	WP_051319217.1
	265/265(100%)

	ctpH
	478
	
	Polysaccharide pyruvyl transferase family protein
	WP_157462049.1
	477/477(100%)

	ctp+1
	221
	
	Hypothetical protein
	WP_051319218.1
	220/220(100%)

	ctp+2
	1191
	
	EAL domain-containing protein
	WP_034607623.1
	1190/1190(100%)

	ctp+3
	292
	
	Hypothetical protein
	WP_157462050.1
	291/291(100%)

	ctp+4
	173
	
	HEPN domain-containing protein
	WP_028447104.1
	172/172(100%)

	ctp+5
	94
	
	[bookmark: OLE_LINK35][bookmark: OLE_LINK36]Nucleotidyltransferase domain-containing protein
	WP_028447105.1
	93/93(100%)	
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	δC, Type
	δH (J in Hz)
	△δCb
	△δHc

	Ahpa
	1
2a
2b
3
4
5
1-NH2

4-NH
	173.5, C
39.8, CH2

67.5, CH
55.1, CH
60.4, CH2

	
2.26, dd (2.9, 14.8)
2.08, dd (9.7, 14.8)
3.85, ma
3.65, m
3.49, d (5.4)
7.20, s
6.75, s
7.60, d (8.9)
	﹢0.1
﹢0.1

0
0
0

	
0
0
0
+ 0.01
0
+ 0.01
﹣0.01
+ 0.02

	Thr1
	1
2
3
4
2-NH
	169.9, C
58.6, CH
67.1, CH
19.7, CH3
	
4.21, dd (6.5, 8.3)
3.85, ma
1.05, d (6.4)
7.91, d (8.3)
	﹢0.1
0
0
+ 0.1

	
0
+ 0.01
+ 0.01
+ 0.05

	Thr2
	1
2
3
4
2-NH
	169.9, C
57.7, CH
66.6, CH
19.2, CH3
	
4.32, dd (4.0, 8.3)
3.94, m
0.96, d (6.4)
8.00, d (6.8)
	0
﹢0.1
﹣0.2
0
	
0
+ 0.01
0
+ 0.07

	Adhda
	1
2a
2b
3
4
5
6a
6b
7
8a
8b
9
10
11
12
13
14
15
16
17
18a
18b
19
20
3-NH
	170.5, C
39.2, CH2

44.4, CH
41.8, CH2
66.9, CH
36.8, CH2

29.2, CH2
24.6, CH2

32.1, CH2
130.4, CH
129.6, CH
32.1, CH2
32.1, CH2
129.4, CH
130.3, CH
32.1, CH2
24.6, CH2
34.8, CH2

74.7, CH
20.3, CH3
	
2.57, dd (7.4, 14.3)
2.36, ma
4.21, ma
1.51, m
3.39, m
1.35, m
1.23, ma
1.25, ma
1.33, ma
1.23, ma
1.91, ma
5.36, ma
5.36, ma
1.99, ma
1.99, ma
5.36, ma
5.36, ma
1.90, ma
1.23, ma
1.42, ma
1.23, ma
3.45, m
1.04, d (6.2)
8.50, d (8.9)
	0
﹣0.1

0
0
+ 0.3
0

0

+ 0.3
+ 0.1
+ 0.1
0
0
0
0
+ 0.1
+ 0.1
﹣0.1
0

﹣0.4
0

	
+ 0.01
0
0
0
0
﹣0.02
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
﹣0.03
+ 0.01

	Hoha
	1
2
3a
3b
4
5a
5b
6
7
	174.5, C
73.6, CH
45.7, CH2

206.3, C
37.6, CH2

27.8, CH2
173.8, C
	
4.12, m
2.69, m
2.65, m

2.68, m
2.64, m
2.37, m

	+ 0.5
+ 0.7
+ 0.4

+ 0.1
+ 0.2

+ 0.1
+ 0.2
	
﹣0.04
﹣0.03
﹣0.07

﹣0.03
﹣0.02
﹣0.01


	Moba
	1
2
3
4
5
	159.9, C
202.3, C
33.9, CH
17.5, CH3
17.4, CH3
	
3.39, ma
1.01, d (7.1)
1.00, d (7.1)
	+ 0.1
﹣0.1
0
0
+ 0.1
	
0
0
﹣0.01



a overlapped
b△δC = δC (1)-δC(megapolipeptin A1)
c△δH = δH (1)-δH (megapolipeptin A1) 


[bookmark: _Toc198304869]Supplementary Table 6. 1H (500 MHz) and 13C (125 MHz) NMR Data of 2 in DMSO-d6
[image: ]
	
	
no
	2
	

	
	
	δC, Type
	δH (J in Hz)
	△δCb
	△δHc

	Ahpa
	1
2a
2b
3
4
5
1-NH2

4-NH
	173.4, C
39.9, CH2

67.5, CH
55.1, CH
60.4, CH2

	
2.26, dd (2.2, 14.6)
2.08, dd (9.8, 14.6)
3.85, ma
3.64, m
3.49, d (4.7)
7.18, s
6.76, s
7.55, d (9.1)
	0
0

0
0
0

	
0
0
0
0
0
﹣0.01
0
﹣0.03

	Thr1
	1
2
3
4
2-NH
	169.8, C
58.6, CH
67.1, CH
19.7, CH3
	
4.21, ma
3.84, ma
1.05, d (6.4)
7.77, d (8.3)
	0
0
0
+ 0.1

	
0
0
+ 0.01
﹣0.09

	Thr2
	1
2
3
4
2-NH
	169.8, C
57.6, CH
66.9, CH
19.2, CH3
	
4.33, dd (4.3, 8.7)
3.93, m
0.95, d (6.1)
7.80, d (8.6)
	﹣0.1
0
+ 0.1
0
	
+ 0.01
0
﹣0.01
﹣0.13

	Adhda
	1
2a
2b
3
4
5
6a
6b
7
8a
8b
9
10
11
12
13
14
15
16
17
18a
18b
19
20
3-NH
	170.4, C
39.2, CH2

44.4, CH
41.8, CH2
66.6, CH
36.8, CH2

29.2, CH2
24.5, CH2

32.1, CH2
130.3, CH
129.7, CH
32.2, CH2
32.2, CH2
129.4, CH
130.2, CH
32.1, CH2
24.7, CH2
34.9, CH2

75.2, CH
20.1, CH3
	
2.55, dd (7.2, 13.9)
2.36, ma
4.21, ma
1.51, m
3.39, m
1.39, m
1.21, ma
1.25, ma
1.35, ma
1.25, ma
1.91, ma
5.37, ma
5.37, ma
1.99, ma
1.99, ma
5.37, ma
5.37, ma
1.91, ma
1.25, ma
1.41, ma
1.25, ma
3.45, m
1.04, d (6.4)
8.47, d (8.8)
	﹣0.1
﹣0.1

0
0
0
0

0
+ 0.2

0
0
+ 0.1
+ 0.1
+ 0.1
0
0
+ 0.1
0
+ 0.1

+ 0.1
﹣0.2
	
﹣0.01
0
0
0
0
+ 0.02
﹣0.02
0
+ 0.02
+ 0.02
0
+ 0.01
+ 0.02
0
0
+ 0.02
+ 0.01
+ 0.01
+ 0.02
﹣0.01
﹣0.01
0
0
﹣0.02

	Hoha
	1
2
3
4
5a
5b
6
7
1/7-COOH
	173.7, C
72.6, CH
45.1, CH2
205.9, C
37.5, CH2

27.5, CH2
173.6, C
	
4.18, m
2.73, ma

2.71, m
2.64, m
2.38, m

12.27, brs
	﹣0.3
﹣0.3
﹣0.2

﹣0.3

+ 0.1
﹣0.2
	
+ 0.03
+ 0.01

0
﹣0.02
0


	Moba
	1
2
3
4
5
	159.8
202.3, C
33.9, CH
17.5, CH3
17.4, CH3
	
3.39, ma
1.02, d (6.6)
1.00, d (6.7)
	0
﹣0.1
0
0
+ 0.1
	
0
+ 0.01
﹣0.01


a overlapped
b△δC = δC (2)-δC(megapolipeptin A1) 
c△δH = δH (2)-δH (megapolipeptin A1) 


[bookmark: _Toc198304870]Supplementary Table 7. 1H (600 MHz) and 13C (150 MHz) NMR Data of 3 in DMSO-d6
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	δC, Type
	δH (J in Hz)
	△δCb
	△δHc

	Ahpa
	1
2a
2b
3
4
5
1-NH2

3-OH
4-NH
5-OH
	173.5, C
39.9, CH2

67.5, CH
55.1, CH
60.4, CH2

	
2.27, dd (2.8, 14.8)
2.08, dd (9.7, 14.8)
3.86, m
3.65, m
3.49, d (4.7)
7.18, s
6.77, s
4.81, brs
7.55, d (9.0)
4.46, brs
	﹢0.1
0

0
0
0

	
+ 0.01
0
+ 0.01
+ 0.01
+ 0.01
﹣0.02
+ 0.02

﹣0.07


	Thr1
	1
2
3
4
2-NH
3-OH
	169.8, C
58.6, CH
67.1, CH
19.7, CH3
	
4.22, dd (6.7, 8.4)
3.85, m
1.05, d (6.4)
7.77, d (8.4)
4.88, brs
	0
0
0
+ 0.1

	
+ 0.01
+ 0.01
0
﹣0.08


	Thr2
	1
2
3
4
2-NH
3-OH
	169.9, C
57.6, CH
66.6, CH
19.2, CH3
	
4.33, dd (4.0, 8.4)
3.93, m
0.95, d (6.3)
7.80, d (8.4)
4.98, brs
	0
﹣0.2
﹣0.2
0
	
+ 0.02
0
0
﹣0.24


	Adhta
	1
2a
2b
3
4
5
6a
6b
7a
7b
8
9
10
11
12
13
14
15
16
17
18
19
20a
20b
21
22
3-NH
5-OH
	170.5, C
39.4, CH2

44.4, CH
41.7, CH2
66.6, CH
36.8, CH2

28.2, CH2

130.4, CH
129.8, CH
32.2, CH2
32.2, CH2
129.7, CH
129.2, CH
32.2, CH2
32.2, CH2
129.7, CH
130.2, CH
32.0, CH2
24.6, CH2
34.9, CH2

75.3, CH
20.2, CH3
	
2.54, dd (7.4, 14.1)
2.36, dd (5.8, 14.1)
4.21, ma
1.52, m
3.39, m
1.42, m
1.30, m
2.03, m
1.91, m
5.36, ma
5.36, ma
1.99, ma
1.99, ma
5.36, ma
5.36, ma
1.99, ma
1.99, ma
5.36, ma
5.36, ma
1.90, ma
1.23, ma
1.42, ma
1.25, m
3.44, m
1.04, d (6.2)
8.46, d (9.0)
4.40, brs
	0
﹢0.1

0
﹣0.1
+ 0.1
0

0

+ 0.1
0
+ 0.1
+ 0.1
+ 0.2
+ 0.1
+ 0.1
+ 0.1
0
0
0
0
+ 0.1

+ 0.2
﹣0.1

	
﹣0.02
0
0
0
0
0
0
0
﹣0.01
0
0
0
0
0
0
0
0
0
0
﹣0.01
0
0
0
﹣0.02
0
﹣0.03

	Hoha
	1
2
3a
3b
4
5a
5b
6
7
1/7-COOH
	173.7, C
72.6, CH
45.1, CH2

206.0, C
37.5, CH2

27.6, CH2
173.6, C

	
4.19, m
2.78, dd (8.1, 16.5)
2.72, dd (4.3, 16.5)

2.69, m
2.63, m
2.38, m

12.32, brs
	﹣0.8
﹣0.9
﹣0.2

﹣0.3
﹣0.1

0
﹣0.2

	
+ 0.06
+ 0.06
0

﹣0.02
﹣0.03
+ 0.01



	Moba
	1
2
3
4
5
	159.9, C
202.4, C
34.0, CH
17.5, CH3
17.4, CH3
	

3.39, ma
1.02, d (7.3)
1.00, d (7.2)
	+ 0.1
+ 0.1
﹣0.1
0
+ 0.1
	
0
+ 0.01
﹣0.01


a overlapped
b△δC = δC (3)-δC(megapolipeptin B1) 
c△δH = δH (3)-δH (megapolipeptin B1) 


[bookmark: _Toc198304871]Supplementary Table 8. 1H (500 MHz) and 13C (125 MHz) NMR Data of 4, 5 in DMSO-d6
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	δC, Type
	δH (J in Hz)
	δC, Type
	δH (J in Hz)

	Adhpa
	1
2a
2b
3
4
5
1-COOH
4-NH
	173.3, C
39.2, CH2

67.3, CH
55.0, CH
60.3, CH2

	
2.52, ma
2.11, dd (10.3, 15.5)
3.87, m
3.66, m
3.48, d (4.5)
12.21, brs
7.57, d (9.0)
	172.5, C
39.6, CH2

65.2, CH
54.5, CH
60.5, CH2

	
2.49, ma
2.17, dd (9.5, 16.2)
4.02, m
3.65, m
3.50, ma

7.37, d (9.1)

	Thr1
	1
2
3
4
2-NH
	169.7, C
58.5, CH
67.1, CH
19.7, CH3
	
4.22, ma
3.81, m
1.05, d (6.5)
7.75, d (8.0)
	169.5, C
60.9, CH
66.5, CH
19.8, CH3
	
4.09, ma
3.90, m
1.06, d (6.1)
7.79, d (8.1)

	Thr2
	1
2
3
4
2-NH
	169.9, C
57.5, CH
66.5, CH
19.1, CH3
	
4.33, dd (4.1, 8.5)
3.91, m
0.95, d (6.3)
7.81, d (8.5)
	170.2, C
59.4, CH
66.2, CH
20.1, CH3
	
4.04, dd (2.1, 6.6)
4.25, m
1.09, d (6.3)
7.67, d (6.6)

	Adhda/
Adhta
	1
2a
2b
3
4
5
6a
6b
7a
7b
8a
8b
9
10
11
12
13
14
15
16
17
18a
18b
19
20a
20b
21
22
3-NH
	170.4, C
39.2, CH2

44.4, CH
41.8, CH2
66.9, CH
36.7, CH2

29.2, CH2

24.5, CH2

32.0, CH2
130.3, CH
129.7, CH
32.2, CH2
32.2, CH2
129.4, CH
130.1, CH
32.1, CH2
24.7, CH2
34.9, CH2

75.2, CH
20.1, CH3
	
2.55, dd (7.3, 14.1)
2.35, ma
4.21, ma
1.51, m
3.38, ma
1.37, ma
1.22, ma
1.27, ma

1.34, ma
1.25, ma
1.91, ma
5.37, ma
5.37, ma
1.99, ma
1.99, ma
5.37, ma
5.37, ma
1.91, ma
1.25, ma
1.41, ma
1.27, ma
3.44, m
1.04, d (6.5)



8.47, d (9.0)
	172.9, C
37.6, CH2

43.5, CH
40.8, CH2
66.8, CH
37.1, CH2

28.4, CH2

130.3, CH

129.1, CH
32.2, CH2
32.2, CH2
129.8, CH
129.7, CH
32.1, CH2
32.1, CH2
129.6, CH
130.2, CH
32.0, CH2

24.5, CH2
34.9, CH2

75.2, CH
20.3, CH3
	
2.61, dd (4.1, 15.0)
2.31, dd (3.6, 15.0)
4.09, ma
1.41, m
3.45, ma
1.38, ma
1.28, ma
1.98, ma
1.90, ma
5.36, ma

5.36, ma
1.98, ma
1.98, ma
5.36, ma
5.36, ma
1.98, ma
1.98, ma
5.36, ma
5.36, ma
1.90, ma

1.25, ma
1.41, ma
1.25, ma
3.46, ma
1.04, d (6.2)
7.85, d (9.0)

	Hoha
	1
2
3a
3b
4
5a
5b
6
7
1/7-COOH
	173.7, C
72.5, CH
45.1, CH2

205.9, C
37.5, CH2

27.5, CH2
173.6, C
	
4.20, m
2.78, m
2.73, m

2.69, m
2.64, m
2.38, t (6.7)

	173.7, C
72.6, CH
45.1, CH2

205.9, C
37.5, CH2

27.5, CH2
173.6, C

	
4.20, dd (4.7, 7.9)
2.79, dd (7.9, 16.4)
2.73, dd (4.7, 16.4)

2.69, m
2.63, m
2.38, ma

12.26, brs

	Moba/
Val
	1
2
3
4
5
	159.8, C
202.3, C
33.9, CH
17.5, CH3
17.3, CH3
	

3.38, ma
1.02, d (6.7)
1.00, d (6.7)
	170.3, C
60.6, CH
28.8, CH
19.3, CH3
18.4, CH3
	
3.80, t (5.9)
1.98, ma
0.87, d (6.4)
0.89, d (6.3)


a overlapped


[bookmark: _Toc198304872]Supplementary Table 9. 1H (600 MHz) and 13C (150 MHz) NMR Data of 6, 7 in DMSO-d6
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	δC, Type
	δH (J in Hz)
	δC, Type
	δH (J in Hz)

	Apa
	1
2a
2b
3
4
5
4-NH
	172.0, C
39.8, CH2

69.4, CH
49.3, CH
17.4, CH3
	
2.50, ma
2.12, dd (10.0, 16.0)
3.83, m
3.41, m
1.04, d (6.5)
7.42, d (8.0)
	171.7, C
39.9, CH2

69.4, CH
49.4, CH
17.4, CH3
	
2.50, ma
2.03, ma
3.82, m
3.40, m
1.03, d (6.4)
7.39, brs

	Gln
	1
2
3
4
5
2-NH
5-NH2
	171.0, C
54.7, CH
27.3, CH2
31.5, CH2
173.4, C
	
4.06, m
1.82, m
1.99, ma

7.83, d (8.8)
7.28, s
6.74, s
	171.0, C
54.7, CH
27.2, CH2
31.5, CH2
173.5, C
	
4.04, m
1.83, m
1.99, ma

7.83, brs
7.28, s
6.74, s

	Leu1
	1
2
3
4
5
6
2-NH
	171.8, C
52.6, CH
39.4, CH2
24.3, CH
23.1, CH3
20.4, CH3
	
3.97, m
1.52, m
1.71, m
0.91, d (6.5)
0.80, d (6.5)
8.19, d (5.9)
	171.9, C
52.6, CH
39.1, CH2
24.3, CH
23.2, CH3
20.3, CH3
	
3.98, m
1.53, m
1.69, m
0.91, d (6.6)
0.79, d (6.6)
8.18, brs

	Adhita
	1
2a
2b
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
3-NH
	173.1, C
37.4, CH2

45.7, CH
33.3, CH2
29.1, CH2
129.6, CH
129.6, CH
32.1, CH2
32.1, CH2
129.8, CH
129.6, CH
32.2, CH2
32.1, CH2
127.2, CH
131.2, CH
40.9, CH2
68.8, CH
45.4, CH2
64.7, CH
23.7, CH3
	
2.44, dd (3.3, 14.6)
2.29, dd (3.0, 14.6)
3.89, ma
1.31, m
1.91, m
5.37, ma
5.37, ma
1.99, ma
1.99, ma
5.37, ma
5.37, ma
1.99, ma
1.99, ma
5.42, dt (6.2, 15.4)
5.39, ma
2.04, t (5.9)
3.56, m
1.38, m
3.76, m
1.03, d (6.2)
8.08, d (8.2)
	173.1, C
37.4, CH2

45.6, CH
33.2, CH2
29.0, CH2
129.7, CH
129.7, CH
32.1, CH2
32.1, CH2
129.8, CH
129.6, CH
32.2, CH2
32.1, CH2
127.2, CH
131.2, CH
40.9, CH2
68.8, CH
45.4, CH2
64.7, CH
23.7, CH3
	
2.44, dd (2.8, 14.8)
2.30, dd (3.4, 14.8)
3.87, m
1.31, m
1.88, m
5.37, ma
5.37, ma
1.99, ma
1.99, ma
5.37, ma
5.37, ma
1.99, ma
1.99, ma
5.42, dt (6.2, 15.4)
5.39, ma
2.01, ma
3.55, m
1.37, m
3.76, m
1.02, d (6.1)
8.12, d (8.5)

	Val/Leu2
	1
2
3
4
5
6
2-NH
	170.4, C
60.7, CH
28.7, CH
19.3, CH3
18.4, CH3
	
3.78, t (6.1)
1.99, ma
0.89, d (6.4)
0.90, d (6.4)

8.07, d (6.1)
	171.9, C
53.3, CH
39.9, CH2
24.4, CH
23.0, CH3
21.3, CH3
	
3.94, m
1.42, m
1.66, m
0.88, d (6.6)
0.82, d (6.6)
8.23, d (6.2)


a overlapped


[bookmark: _Toc198304873]Supplementary Table 10. 1H (600 MHz) and 13C (150 MHz) NMR Data of 8, 9 in DMSO-d6
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	δC, Type
	δH (J in Hz)
	δC, Type
	δH (J in Hz)

	Apa/Ahpa
	1
2a
2b
3
4
5a
5b
4-NH
	172.0, C
40.0, CH2

69.4, CH
49.4, CH
17.4, CH3
	
2.50, ma
2.11, dd (10.1, 15.8)
3.83, m
3.42, m
1.04, d (6.4)

7.49, brs
	172.6, C
39.7, CH2

64.8, CH
55.0, CH
60.0, CH2
	
2.50, ma
2.18, dd (9.7, 16.0)
4.11, m
3.43, m
3.61, m
3.39, m
7.46, d (7.0)

	Gln
	1
2
3a
3b
4
5
2-NH
5-NH2
	171.0, C
54.7, CH
27.3, CH2

31.6, CH2
173.5, C
	
4.07, m
1.83, m

2.01, ma

7.95, brs
7.32, s
6.73, s
	171.5, C
55.0, CH
27.6, CH2

31.8, CH2
174.2, C
	
4.09, m
1.89, m
1.81, m
2.02, ma

8.05, d (8.5)
7.33, s
6.76, s

	Leu
	1
2
3
4
5
6
2-NH
	171.9, C
52.6, CH
39.5, CH2
24.3, CH
23.1, CH3
20.4, CH3
	
4.01, m
1.52, ma
1.71, m
0.90, d (6.6)
0.79, d (6.6)
8.24, d (5.0)
	172.4, C
52.7, CH
39.6, CH2
24.5, CH
23.3, CH3
20.5, CH3
	
3.99, m
1.51, ma
1.70, m
0.89, d (6.4)
0.78, d (6.4)
8.16, brs

	Adhita
	1
2a
2b
3
4
5
6
7
8
9
10
11
12
13
14
15
16a
16b
17
18a
18b
19
20
3-NH
	173.1, C
37.3, CH2

45.7, CH
33.3, CH2
29.2, CH2
129.6, CH
129.7, CH
32.1, CH2
32.1, CH2
129.8, CH
129.6, CH
32.1, CH2
31.9, CH2
132.2, CH
125.6, CH
39.1, CH2

68.6, CH
37.7, CH2

64.9, CH
21.9, CH3
	
2.45, dd (2.5, 14.8)
2.29, dd (2.8, 14.8)
3.89, ma
1.33, m
1.91, m
5.36, ma
5.36, ma
2.01, ma
2.01, ma
5.36, ma
5.36, ma
2.01, ma
2.01, ma
5.43, dt (5.3, 15.4)
5.36, ma
2.18, m
2.01, ma
3.89, ma
1.52, m
1.02, m
3.98, m
1.07, d (6.0)
8.07, d (8.5)
	173.3, C
37.8, CH2

45.9, CH
33.5, CH2
29.2, CH2
129.8, CH
129.9, CH
32.3, CH2
32.3, CH2
129.9, CH
129.9, CH
32.1, CH2
31.8, CH2
132.5, CH
125.6, CH
39.0, CH2

68.7, CH
37.8, CH2

65.3, CH
22.0, CH3
	
2.40, dd (3.0, 14.6)
2.24, dd (3.2, 14.6)
3.89, ma
1.31, m
1.90, m
5.35, ma
5.35, ma
1.97, ma
1.97, ma
5.35, ma
5.35, ma
1.97, ma
1.97, ma
5.42, dt (5.8, 15.4)
5.35, ma
2.16, ma
2.03, ma
3.89, ma
1.53, ma
1.03, m
4.02, m
1.07, d (6.0)
8.10, d (9.2)

	Dhpa
	1
2
3
	172.0, C
97.2, C
17.4, CH3
	

1.49, s
	170.8, C
97.1, C
17.5, CH3
	

1.50, s

	Val
	1
2
3
4
5
2-NH
	170.4, C
60.7, CH
28.7, CH
19.3, CH3
18.4, CH3
	
3.78, t (6.1)
2.01, ma
0.89, d (6.7)
0.90, d (6.7)
8.10, d (6.2)
	170.8, C
60.9, CH
28.8, CH
19.5, CH3
18.4, CH3
	
3.79, t (5.9)
2.00, ma
0.88, d (6.8)
0.89, d (6.8)
8.09, d (6.7)


a overlapped


[bookmark: _Toc198304874]Supplementary Table 11. 1H (600 MHz) and 13C (150 MHz) NMR Data of 10, 11 in DMSO-d6
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	δC, Type
	δH (J in Hz)
	δC, Type
	δH (J in Hz)

	Apa
	1
2a
2b
3
4
5
3-OH
4-NH
	172.1, C
40.0, CH2

69.7, CH
49.5, CH
16.7, CH3
	
2.50, ma
2.09, dd (10.1, 15.1)
3.86, ma
3.44, m
1.02, d (6.4)

7.70, brs
	172.1, C
40.0, CH2

69.8, CH
49.6, CH
16.7, CH3
	
2.47, ma
2.07, dd (10.8, 15.3)
3.88, m
3.41, m
1.02, d (6.3)
4.80, d (5.6)
7.75, d (7.6)

	Gln
	1
2
3
4a
4b
5
2-NH
5-NH2
	171.2, C
54.7, CH
27.4, CH2
31.8, CH2

173.6, C
	
4.05, m
1.83, m
2.00, ma


8.31, brs
7.44, s
6.69, s
	171.4, C
54.8, CH
27.7, CH2
32.0, CH2
173.9, C
	
4.05, m
1.82, m2.11, m
1.94, ma

8.49, d (8.4)
7.59, s
6.65, s

	Leu
	1
2
3a
3b
4
5
6
2-NH
	172.0, C
52.8, CH
39.3, CH2

24.4, CH
23.1, CH3
20.5, CH3
	
3.99, ma
1.51, ma

1.70, m
0.90, d (6.5)
0.80, d (6.5)
8.30, d (6.0)
	172.4, C
52.9, CH
39.6, CH2

24.4, CH
23.2, CH3
20.6, CH3
	
4.00, m
1.58, m
1.45, m
1.71, m
0.89, d (6.6)
0.78, d (6.6)
8.78, d (5.6)

	Adhita/
Adhtta
	1
2a
2b
3
4a
4b
5
6
7
8
9
10
11
12
13
14
15
16a
16b
17
18a
18b
19
20a
20b
21
22a
22b
23
24
3-NH
	173.0, C
37.0, CH2

45.9, CH
33.1, CH2

29.3, CH2
129.7, CH
129.8, CH
32.0, CH2
32.0, CH2
129.9, CH
129.8, CH
31.9, CH2
31.8, CH2
132.1, CH
125.7, CH
39.2, CH2

68.4, CH
38.0, CH2

64.6, CH
22.0, CH3
	
2.48, ma
2.34, dd (2.5, 14.6)
3.86, ma
1.31, m

1.91, m
5.35, ma
5.35, ma
2.00, ma
2.00, ma
5.35, ma
5.35, ma
2.00, ma
2.00, ma
5.42, dt (5.5, 15.4)
5.38, dt (6.4, 15.4)
2.21, m
2.00, ma
3.86, ma
1.51, m
0.97, m
3.99, ma
1.07, d (5.9)






8.08, d (8.1)
	173.2, C
36.9, CH2

45.8, CH
33.1, CH2
29.2, CH2
129.8, CH
129.7, CH
32.1, CH2
32.1, CH2
129.9, CH
129.8, CH
32.1, CH2
32.1, CH2
129.8, CH
129.7, CH
32.0, CH2

31.9, CH2
131.8, CH

126.2, CH
39.2, CH2

68.4, CH
38.1, CH2

64.6, CH
22.1, CH3
	
2.47, ma
2.35, dd (2.9, 14.9)
3.82, m
1.39, m
1.29, m
1.91, m
5.36, ma
5.36, ma
1.99, ma
1.99, ma
5.36, ma
5.36, ma
1.99, ma
1.99, ma
5.36, ma
5.36, ma
1.99, ma

1.99, ma
5.42, dt (5.2, 15.5)

5.32, dt (5.0, 15.5)
2.17, m
1.96, ma
3.80, m
1.44, m
0.98, m
3.93, m
1.06, d (6.1)
8.10, d (8.3)

	Dhpa
	1
2
3
	172.7, C
97.8, C
17.5, CH3
	

1.45, s
	172.7, C
98.1, C
17.6, CH3
	

1.41, s

	Ile/Val
	1
2
3
4a
4b
5
6
2-NH
	170.7, C
58.2, CH
35.0, CH
25.7, CH2

11.5, CH3
14.9, CH3
	
3.99, ma
1.78, m
1.31, ma
1.17, m
0.82, t (7.3)
0.85, d (6.9)
8.07, d (6.5)
	170.6, C
60.9, CH
28.8, CH
19.4, CH3

18.6, CH3
	
3.75, t (6.5)
1.94, ma
0.88, d (6.8)

0.89, d (6.8)

8.18, d (6.5)


a overlapped

[bookmark: _Toc198304875]Supplementary Table 12. 1H (600 MHz) and 13C (150 MHz) NMR Data of 12, 13 in DMSO-d6
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	δC, Type
	δH (J in Hz)
	δC, Type
	δH (J in Hz)

	Apa
	1
2a
2b
3
4
5
3-OH
4-NH
	172.1, C
40.0, CH2

69.8, CH
49.6, CH
16.5, CH3
	
2.47, ma
2.07, dd (9.8, 15.1)
3.89, ma
3.42, m
1.01, d (6.4)
4.81, d (4.1)
7.74, d (7.6)
	171.7, C
39.9, CH2

69.8, CH
49.6, CH
16.6, CH3
	
2.47, ma
2.12, dd (6.8, 14.5)
3.89, ma
3.42, m
1.01, d (6.4)
4.81, d (4.1)
7.73, d (7.72)

	Gln
	1
2
3
4
5
2-NH
5-NH2
	171.3, C
54.8, CH
27.6, CH2
31.9, CH2
173.9, C
	
4.04, m
1.84, m
1.99, ma

8.55, d (8.3)
7.60, s
6.64, s
	171.3, C
54.7, CH
27.6, CH2
31.9, CH2
173.9, C
	
4.04, m
1.84, m
1.99, ma

8.52, d (8.3)
7.60, s
6.64, s

	Leu1
	1
2
3a
3b
4
5
6
2-NH
	172.4, C
52.9, CH
39.5, CH2

24.4, CH
23.2, CH3
20.6, CH3
	
4.01, ma
1.59, ma
1.49, m
1.71, m
0.89, d (6.6)
0.79, d (6.5)
8.78, d (5.3)
	172.4, C
52.9, CH
39.5, CH2

24.4, CH
23.2, CH3
20.6, CH3
	
4.01, m
1.59, ma
1.49, m
1.71, m
0.89, d (6.6)
0.79, d (6.5)
8.80, d (5.6)

	Adhtta
	1
2a
2b
3
4a
4b
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20a
20b
21
22a
22b
23
24
3-NH
	173.1, C
36.7, CH2

45.9, CH
33.0, CH2

29.1, CH2
129.8, CH
129.7, CH
32.0, CH2
32.1, CH2
129.8, CH
129.8, CH
31.9, CH2
31.9, CH2
129.8, CH
1298, CH
31.9, CH2
31.9, CH2
131.8, CH
126.2, CH
39.2, CH2

68.4, CH
38.1, CH2

64.5, CH
22.1, CH3
	
2.47, ma
2.37, ma
3.80, ma
1.37, ma
1.29, ma
1.91, m
5.37, ma
5.37, ma
2.00, ma
2.00, ma
5.37, ma
5.37, ma
2.00, ma
2.00, ma
5.37, ma
5.37, ma
2.00, ma
2.00, ma
5.42, dt (5.6, 15.4)
5.37, ma
2.17, m
2.00, ma
3.82, ma
1.46, ma
0.97, ma
3.93, ma
1.06, d (6.0)
8.16, d (7.3)
	173.1, C
36.9, CH2

45.7, CH
33.0, CH2

29.1, CH2
129.8, CH
129.7, CH
32.0, CH2
32.1, CH2
129.8, CH
129.8, CH
31.9, CH2
31.9, CH2
129.8, CH
129.8, CH
31.9, CH2
31.9, CH2
131.8, CH
126.2, CH
39.2, CH2

68.4, CH
38.1, CH2

64.5, CH
22.1, CH3
	
2.47, ma
2.37, ma
3.80, ma
1.37, ma
1.29, ma
1.91, m
5.37, ma
5., ma
2.00, ma
2.00, ma
5.37, ma
5.37, ma
2.00, ma
2.00, ma
5.37, ma
5.37, ma
2.00, ma
2.00, ma
5.42 dt (5.6, 15.4)
5.37, ma
2.17, m
2.00, ma
3.82, ma
1.46, ma
0.97, ma
3.93, ma
1.06, d (6.0)
8.15, d (8.0)

	Dhpa
	1
2
3
	172.5, C
98.1, C
17.6, CH3
	

1.42, s
	172.5, C
98.1, C
17.6, CH3
	

1.42, s

	Ile/Leu2
	1
2
3a
3b
4a
4b
5
6
2-NH
	170.7, C
58.2, CH
35.1, CH

25.8, CH2

11.6, CH3
14.9, CH3
	
3.99, ma
1.78, ma

1.32, ma
1.16, m
0.85, t (6.7)
0.85, d (6.9)
8.12, d (7.0)
	172.0, C
53.5, CH
40.0, CH2
24.5, CH

23.0, CH3
21.4, CH3
	
3.93, m
1.64, m
1.46, ma
1.72, m

0.87, d (6.6)
0.81, d (6.5)
8.34, d (6.4)


aoverlapped


[bookmark: _Toc198304876][bookmark: OLE_LINK8]Supplementary Table 13. Medium used for propagation and fermentation of strains in this study
	LB Medium 

	Tryptone
	10 g L-1

	Yeast extract
	5 g L-1

	NaCl
	1 g L-1

	pH
	7.0

	M9 Medium

	Glucose
	10 g L-1

	K2HPO4
	7 g L-1

	KH2PO4
	2 g L-1

	(NH4)2SO4
	1 g L-1

	Sodium citrate
	0.5 g L-1

	MgSO4·7H2O
	0.1 g L-1

	CYMG Medium 

	Casitone
	8 g L-1

	Yeast extract
	4 g L-1

	MgCl2·6H2O
	8.66 g L-1

	Glycerol
	5 g L-1

	Landy1 Medium

	Glucose
	20 g L-1

	L-glutamic acid
	5 g L-1

	Yeast extract
	1 g L-1

	K2HPO4
	1 g L-1

	MgSO4·7H2O
	1.02 g L-1

	KCl
	0.5 g L-1

	pH
	7.0

	TSB Medium

	Casitone
	17 g L-1

	NaCl
	5 g L-1

	Enzymatic digest of soybean meal
	3 g L-1

	K2HPO4
	2.5 g L-1

	Glucose
	2.5 g L-1

	[bookmark: _Hlk194832540]pH
	7.3

	PDB Medium

	Potato extract
	6 g L-1

	Glucose
	20 g L-1

	pH
	7.0





[bookmark: _Toc198304877]Supplementary Table 14. Retention times of amino acids derivatized with Marfey’s reagent L-FDAA
	Aminoacid
	Configuration
	
	Retention times of hydrolyzed compounds (min)

	
	
	standard 
amino acid
	megapolipeptin Ia
	megapolipeptin Ib
	chromopeptin Ib
	chromopeptin Ⅱa
	chitinimopeptin Ib/Ic

	Leu1
	L
	31.65 
	
	
	31.69
	31.68
	31.70

	
	D
	35.10 
	
	
	
	
	

	Gln 
	L (25 min)
	10.01
	
	
	
	
	9.98

	
	D (25 min)
	10.26
	
	
	
	
	

	
	L (45 min)
	21.34
	
	
	21.37
	21.34
	

	
	D (45 min)
	22.67
	
	
	
	
	

	Val
	L
D
	27.98
31.48
	
	
	

	
31.47
	

	Ile
	L
	30.93
	
	
	
	
	

	
	D
	34.60
	
	
	
	
	

	
	L-allo
	31.05
	
	
	
	
	

	
	D-allo
	34.75
	
	
	
	
	34.78

	Leu2
	L
	31.65
	
	
	
	
	

	
	D
	35.10
	
	
	35.05
	
	35.20

	Thr2
	L
	17.90
	17.89
	17.91
	
	
	

	
	D
	21.09
	
	
	
	
	

	
	L-allo
	18.15
	
	
	
	
	

	
	D-allo
	19.49
	
	
	
	
	

	Thr1
	L
	17.90
	
	
	
	
	

	
	D
	21.09
	
	
	
	
	

	
	L-allo
	18.15
	18.15
	18.15
	
	
	

	
	D-allo
	19.49
	
	
	
	
	


[bookmark: OLE_LINK9][bookmark: OLE_LINK10]* The corresponding MS spectra of above derivatized compounds and standard amino acids were listed in Supplementray Fig. 34, 67, and 81, respectively.

[bookmark: _Toc197703986][bookmark: _Toc198304878]Supplementary Figures
[image: pfaA-CORSON]
[bookmark: _Toc198304879][bookmark: OLE_LINK90]Supplementary Fig 1. BiG SCAPE-CORSON phylogenetic relationship of PUFAS and PUFAS-containing biosynthetic pathways on the basis of PfaA as reference. 

[image: pfaBC-CORSON]
[bookmark: _Toc198304880]Supplementary Fig 2. BiG SCAPE-CORSON phylogenetic relationship of PUFAS and PUFAS-containing biosynthetic pathways on the basis of PfaBC fusion protein as reference. 
[bookmark: OLE_LINK3][image: ]
[bookmark: _Toc198304881]Supplementary Fig 3. HR-ESI-MS spectra of megapolipeptins Ia, Ib, Ic, Id, and Ⅱa (1-5)
[image: ]
[bookmark: _Toc198304882]Supplementary Fig 4. 1H NMR (600 MHz) spectrum of megapolipeptin Ia (1) in DMSO-d6
[image: ]
[bookmark: _Toc198304883]Supplementary Fig 5. 13C NMR (150 MHz) spectrum of megapolipeptin Ia (1) in DMSO-d6
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[bookmark: _Toc198304884]Supplementary Fig 6. DEPT 90 and DEPT 135 spectra of megapolipeptin Ia (1) in DMSO-d6
[image: ]
[bookmark: _Toc198304885]Supplementary Fig 7. HSQC spectrum of megapolipeptin Ia (1) in DMSO-d6
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[bookmark: _Toc198304886]Supplementary Fig 8. 1H-1H COSY spectrum of megapolipeptin Ia (1) in DMSO-d6
[image: ]
[bookmark: _Toc198304887]Supplementary Fig 9. HMBC spectrum of megapolipeptin Ia (1) in DMSO-d6
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[bookmark: _Toc198304888]Supplementary Fig 10. 1H NMR (500 MHz) spectrum of megapolipeptin Ib (2) in DMSO-d6
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[bookmark: _Toc198304889]Supplementary Fig 11. 13C NMR (125 MHz) spectrum of megapolipeptin Ib (2) in DMSO-d6
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[bookmark: _Toc198304890]Supplementary Fig 12. DEPT 90 and DEPT 135 spectra of megapolipeptin Ib (2) in DMSO-d6
[image: ]
[bookmark: _Toc198304891]Supplementary Fig 13. HSQC spectrum of megapolipeptin Ib (2) in DMSO-d6
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[bookmark: _Toc198304892]Supplementary Fig 14. 1H-1H COSY spectrum of megapolipeptin Ib (2) in DMSO-d6
[image: ]
[bookmark: _Toc198304893]Supplementary Fig 15. HMBC spectrum of megapolipeptin Ib (2) in DMSO-d6

[image: ]
[bookmark: _Toc198304894]Supplementary Fig 16. 1H NMR (600 MHz) spectrum of megapolipeptin Ic (3) in DMSO-d6
[image: ]
[bookmark: _Toc198304895]Supplementary Fig 17. 13C NMR (150 MHz) spectrum of megapolipeptin Ic (3) in DMSO-d6
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[bookmark: _Toc198304896]Supplementary Fig 18. DEPT 90 and DEPT 135 spectra of megapolipeptin Ic (3) in DMSO-d6
[image: ]
[bookmark: _Toc198304897]Supplementary Fig 19. HSQC spectrum of megapolipeptin Ic (3) in DMSO-d6

[image: ]
[bookmark: _Toc198304898]Supplementary Fig 20. 1H-1H COSY spectrum of megapolipeptin Ic (3) in DMSO-d6
[image: ]
[bookmark: _Toc198304899]Supplementary Fig 21. HMBC spectrum of megapolipeptin Ic (3) in DMSO-d6


[image: ]
[bookmark: _Toc198304900]Supplementary Fig 22. 1H NMR (500 MHz) spectrum of megapolipeptin Id (4) in DMSO-d6
[image: ]
[bookmark: _Toc198304901]Supplementary Fig 23. 13C NMR (125 MHz) spectrum of megapolipeptin Id (4) in DMSO-d6
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[bookmark: _Toc198304902]Supplementary Fig 24. DEPT 90 and DEPT 135 spectra of megapolipeptin Id (4) in DMSO-d6
[image: ]
[bookmark: _Toc198304903]Supplementary Fig 25. HSQC spectrum of megapolipeptin Id (4) in DMSO-d6
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[bookmark: _Toc198304904]Supplementary Fig 26. 1H-1H COSY spectrum of megapolipeptin Id (4) in DMSO-d6
[image: ]
[bookmark: _Toc198304905]Supplementary Fig 27. HMBC spectrum of megapolipeptin Id (4) in DMSO-d6


[image: ]
[bookmark: _Toc198304906]Supplementary Fig 28. 1H NMR (500 MHz) spectrum of megapolipeptin Ⅱa (5) in DMSO-d6
[image: ]
[bookmark: _Toc198304907]Supplementary Fig 29. 13C NMR (125 MHz) spectrum of megapolipeptin Ⅱa (5) in DMSO-d6

[image: ]DEPT 135
DEPT 90
13C NMR

[bookmark: _Toc198304908]Supplementary Fig 30. DEPT 90 and DEPT 135 spectra of megapolipeptin Ⅱa (5) in DMSO-d6
[image: ]
[bookmark: _Toc198304909]Supplementary Fig 31. HSQC spectrum of megapolipeptin Ⅱa (5) in DMSO-d6

[image: ]
[bookmark: _Toc198304910]Supplementary Fig 32. 1H-1H COSY spectrum of megapolipeptin Ⅱa (5) in DMSO-d6
[image: ]
[bookmark: _Toc198304911]Supplementary Fig 33. HMBC spectrum of megapolipeptin Ⅱa (5) in DMSO-d6


[image: ]
[bookmark: _Toc198304912]Supplementary Fig 34. The truncated HR-ESI-MS spectra of Marfey’s hydrolysis reaction of megapolipeptins Ib (2), Ic (3), and L- /D-standard amino acids. All hydrolysed chromopeptins and standard amino acids were derivatized by Marfey’s reagent (N2-(5-Fluoro-2,4-dinitrophenyl)-L-alaninamide, L-FDAA) for detection by LC-MS. The configurations of amino acids in compounds 2 and 3 are indicated by dashed lines and blue characters.


[image: KR-A_B]
[bookmark: _Toc198304913]Supplementary Fig 35. Bioinformatic analysis of the ketoreductase domains for configurational assignments of secondary hydroxyl groups of megapolipeptins, chromopeptins, and chitinimopeptins. The sequence alignments of A type KR domain for L configuration of hydroxyl group installation (a) and B type KR domain for D configuration of hydroxyl group installation (b) were shown.
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[bookmark: _Toc198304914]Supplementary Fig 36. HR-ESI-MS spectra of chromopeptins Ia, Ib, Ⅱa, Ⅱb, and Ⅱc (6-10)
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[bookmark: _Toc198304915]Supplementary Fig 37. 1H NMR (600 MHz) spectrum of chromopeptin Ia (6) in DMSO-d6
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[bookmark: _Toc198304916]Supplementary Fig 38. 13C NMR (150 MHz) spectrum of chromopeptin Ia (6) in DMSO-d6
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[bookmark: _Toc198304917]Supplementary Fig 39. DEPT 90 and DEPT 135 spectra of chromopeptin Ia (6) in DMSO-d6

[image: ]
[bookmark: _Toc198304918]Supplementary Fig 40. HSQC spectrum of chromopeptin Ia (6) in DMSO-d6
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[bookmark: _Toc198304919]Supplementary Fig 41. 1H-1H COSY spectrum of chromopeptin Ia (6) in DMSO-d6
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[bookmark: _Toc198304920]Supplementary Fig 42. HMBC spectrum of chromopeptin Ia (6) in DMSO-d6
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[bookmark: _Toc198304921][bookmark: _Hlk171006950]Supplementary Fig 43. 1H NMR (600 MHz) spectrum of chromopeptin Ib (7) in DMSO-d6
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[bookmark: _Toc198304922]Supplementary Fig 44. 13C NMR (150 MHz) spectrum of chromopeptin Ib (7) in DMSO-d6
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[bookmark: _Toc198304923]Supplementary Fig 45. DEPT 90 and DEPT 135 spectra of chromopeptin Ib (7) in DMSO-d6
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[bookmark: _Toc198304924]Supplementary Fig 46. HSQC spectrum of chromopeptin Ib (7) in DMSO-d6
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[bookmark: _Toc198304925]Supplementary Fig 47. 1H-1H COSY spectrum of chromopeptin Ib (7) in DMSO-d6
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[bookmark: _Toc198304926]Supplementary Fig 48. HMBC spectrum of chromopeptin Ib (7) in DMSO-d6

[image: ]
[bookmark: _Toc198304927]Supplementary Fig 49. 1H NMR (600 MHz) spectrum of chromopeptin Ⅱa (8) in DMSO-d6
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[bookmark: _Toc198304928]Supplementary Fig 50. 13C NMR (150 MHz) spectrum of chromopeptin Ⅱa (8) in DMSO-d6
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[bookmark: _Toc198304929]Supplementary Fig 51. DEPT 90 and DEPT 135 spectra of chromopeptin Ⅱa (8) in DMSO-d6
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[bookmark: _Toc198304930]Supplementary Fig 52. HSQC spectrum of chromopeptin Ⅱa (8) in DMSO-d6
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[bookmark: _Toc198304931]Supplementary Fig 53. 1H-1H COSY spectrum of chromopeptin Ⅱa (8) in DMSO-d6
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[bookmark: _Toc198304932]Supplementary Fig 54. HMBC spectrum of chromopeptin Ⅱa (8) in DMSO-d6
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[bookmark: _Toc198304933]Supplementary Fig 55. 1H NMR (600 MHz) spectrum of chromopeptin Ⅱb (9) in DMSO-d6
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[bookmark: _Toc198304934]Supplementary Fig 56. 13C NMR (150 MHz) spectrum of chromopeptin Ⅱb (9) in DMSO-d6
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[bookmark: _Toc198304935]Supplementary Fig 57. DEPT 90 and DEPT 135 spectra of chromopeptin Ⅱb (9) in DMSO-d6
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[bookmark: _Toc198304936]Supplementary Fig 58. HSQC spectrum of chromopeptin Ⅱb (9) in DMSO-d6
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[bookmark: _Toc198304937]Supplementary Fig 59. 1H-1H COSY spectrum of chromopeptin Ⅱb (9) in DMSO-d6
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[bookmark: _Toc198304938]Supplementary Fig 60. HMBC spectrum of chromopeptin Ⅱb (9) in DMSO-d6
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[bookmark: _Toc198304939]Supplementary Fig 61. 1H NMR (600 MHz) spectrum of chromopeptin Ⅱc (10) in DMSO-d6

[image: ]
[bookmark: _Toc198304940]Supplementary Fig 62. 13C NMR (150 MHz) spectrum of chromopeptin Ⅱc (10) in DMSO-d6
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[bookmark: _Toc198304941]Supplementary Fig 63. DEPT 90 and DEPT 135 spectra of chromopeptin Ⅱc (10) in DMSO-d6
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[bookmark: _Toc198304942]Supplementary Fig 64. HSQC spectrum of chromopeptin Ⅱc (10) in DMSO-d6
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[bookmark: _Toc198304943]Supplementary Fig 65. 1H-1H COSY spectrum of chromopeptin Ⅱc (10) in DMSO-d6
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[bookmark: _Toc198304944]Supplementary Fig 66. HMBC spectrum of chromopeptin Ⅱc (10) in DMSO-d6
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[bookmark: _Toc198304945]Supplementary Fig 67. The truncated HR-ESI-MS spectra of Marfey’s hydrolysis reaction of chromopeptins Ib (7), Ⅱa (8), and L- /D-standard amino acids. All hydrolysed chromopeptins and standard amino acids were derivatized by Marfey’s reagent (N2-(5-Fluoro-2,4-dinitrophenyl)-L-alaninamide, L-FDAA) for detection by LC-MS. The configurations of amino acids in compounds 7 and 8 are indicated by dashed lines and blue characters.
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[bookmark: _Toc198304946]Supplementary Fig 68. HR-ESI-MS spectra of chitinimopeptins Ia, Ib, and Ic (11-13)
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[bookmark: _Toc198304947]Supplementary Fig 69. 1H NMR (600 MHz) spectrum of chitinimopeptin Ia (11) in DMSO-d6
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[bookmark: _Toc198304948]Supplementary Fig 70. 13C NMR (150 MHz) spectrum of chitinimopeptin Ia (11) in DMSO-d6
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[bookmark: _Toc198304949]Supplementary Fig 71. DEPT 90 and DEPT 135 spectra of chitinimopeptin Ia (11) in DMSO-d6
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[bookmark: _Toc198304950]Supplementary Fig 72. HSQC spectrum of chitinimopeptin Ia (11) in DMSO-d6
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[bookmark: _Toc198304951]Supplementary Fig 73. 1H-1H COSY spectrum of chitinimopeptin Ia (11) in DMSO-d6
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[bookmark: _Toc198304952]Supplementary Fig 74. HMBC spectrum of chitinimopeptin Ia (11) in DMSO-d6
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[bookmark: _Toc198304953]Supplementary Fig 75. 1H NMR (600 MHz) spectrum of chitinimopeptins Ib/Ic (12-13) in DMSO-d6
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[bookmark: _Toc198304954][bookmark: OLE_LINK15]Supplementary Fig 76. 13C NMR (150 MHz) spectrum of chitinimopeptins Ib/Ic (12-13) in DMSO-d6
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[bookmark: _Toc198304955][bookmark: OLE_LINK102]Supplementary Fig 77. DEPT 90 and DEPT 135 spectra of chitinimopeptins Ib/Ic (12-13) in DMSO-d6
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[bookmark: _Toc198304956]Supplementary Fig 78. HSQC spectrum of chitinimopeptins Ib/Ic (12-13) in DMSO-d6
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[bookmark: _Toc198304957]Supplementary Fig 79. 1H-1H COSY spectrum of chitinimopeptins Ib/Ic (12-13) in DMSO-d6
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[bookmark: _Toc198304958]Supplementary Fig 80. HMBC spectrum of chitinimopeptins Ib/Ic (12-13) in DMSO-d6
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[bookmark: _Toc198304959]Supplementary Fig 81. The truncated HR-ESI-MS spectra of Marfey’s hydrolysis reaction of chitinimopeptins Ia/Ib (12/13) mixture, and L- /D-standard amino acids. All hydrolysed chromopeptins and standard amino acids were derivatized by Marfey’s reagent (N2-(5-Fluoro-2,4-dinitrophenyl)-L-alaninamide, L-FDAA) for detection by LC-MS. The configurations of amino acids in compounds 12/13 are indicated by dashed lines and blue characters.


References
1.	Bruno S. Paulo, M.J.J.R., Sanghoon Lee, et al. Discovery of megapolipeptins by genome mining of a Burkholderiales bacteria collection. ChemRxiv (2024).

17

image3.png
megapolipeptin Ic (3)




image4.png
0.
d",
HO 7 3

O Hoha
o Hoha
HO T BN O
P
0HO (]

Moba

o,
7o
Adhda OH NH O

B> )

megapolipeptin Id (4)

Thr2
OH
IN .
3 H
'OH

Thr1

Adhpa

OH
5
1 OH

OH O





image5.png
H H 1

N (0]
chromopeptin la (6): R4=CH3, R;=R3=H /@f 3
chromopeptin Ib (7): Ri=H, R,=R3=CH3 50

5
Leu1t NH,

O Gin




image6.png
Adhita

_9 TAEABAUAG A
o}
o 1

Dhpa

chromopeptin lla (8): Ry=H
chromopeptin Ilb (9): Ry = OH





image7.png
chitinimopeptin la (11)




image8.png
Dhpa  chitinimopeptin Ib (12): Ry=Rs=CHa,R,=H
chitinimopeptin Ic (13): R4=H, R;=R3=CHj3




image9.jpeg
o acidicola ATCC31363
oo jtana LMG23650
oo DSM23488
P — Collimonas arenae Cal35
P S c i ATCC31532
ch sp. BJB300
Chiti Koreensis DSM17726
om0 acidicola ATCC31363
oo ie jtana LMG23650
o DSM23488
woscra acidicola ATCC31363
i LMG23650
o DSM23488
[ — Collimonas arenae Cal35
P c sp. ATCC53434
oo ch ATCC31532
c sp. BJB300
Chit koreensis DSM17726

Dickeya solani IFB 0099
Dickeya solani GBBC 2040
Dickeya solani D 50432-1

Dickeya fangzhongoi strain ND14b
Dickeya sp. NCPPB 3274
Xenorhabdus budapestensis
Serratia plymuthica RVH1

Seratia plymuthica A30

Serratia plymuthica S13

‘Seratia plymuthica strain 3Re4-18
Dickeya soani IFB 0099

Dickeya solani GBBC 2040
Dickeya solani D 50432-1

= Dickeya strain ND14b
Coramo e Dickeya sp. NCPPB 3274
e Xenorhabous budapestensis
o Seratia ica A30
o0 Serrata ply strain 3Re4-18
e Serratia RVH1
scwnon Soratia ica 13

Paraburkholderia megapolitana LMG23650
Paraburkholderia megapolitana DSM23488
Paraburkholderia acidicola ATCC31363
Collimonas arenae Cal35
Chromobacterium sp. ATCC53434.
Chromobacterium subtsugae ATCC31532
Chitinimonas sp. BJB300

Chitinimonas korsensis DSM17726
Aetherobacter fasciculatus

Sorangium celulosum S00157-2
Sorangium celulosum strain So ce26
Aetherobacter fasciculatus
Psychromonas hadalis ATCCBAA-638
Psychromonas sp. MB-3u-54

Fischerella thermalis CCMEES318
Moritella marina ATCC 15381

Moritella sp. PE36

Parashewanella curva

Shewanella morhuae

Shewanella sp. BR-2

Vibrio splendidus 10N

Vibrio tasmaniensis 5F79
Pseudoalteromonas sp DS12

Shewanella pneumatophori

Shewanela canadensis HAWEB2
Shewanella sp YLBOS.

Flammeovirga pecinis L12M1

Aureispira marina.

Xenorhabdus budapestensis

Serratia plyy 3Re418

Serratia icaA30

Serratia plyy RVH1

Seratia ica S13
Dickeya solani IFB0099
Dickeya solani GBBC2040
Dickeya solani s04321

Dickeya
Dickeya sp. NCPPB 3274

Fischerella thermalls CCMEE 5318
Moritella marina ATCC 15381
Psychromonas hadalis ATCCBAA-638
Psychromonas sp. MB-3u-54
Parashewanella curva C51

Shewanella morhua CW7

Shewanella sp. BR-2

Vibrio splendidus 10N

Vibrio tasmaniensis 5F-79
Pseudoalteromonas sp. DS12

Shewanella pneumatophori

Shewanella canadensis HAW-EB2
Shewanella sp. YLB-08

Aureispira marina

Flammeovirga pectinis L12 M1
Paraburkholderia megapolitana LMG23650
Paraburkholderia megapoltana DSM23488
Paraburkholderia acidicola ATCC31363
Chitinimonas sp. BJB300

Chitinimonas koreensis DSM17726
Collimonas arenae Cal35
Chromobacterium sp. ATCC53434
Chromobacterium subtsugae ATCC31532
Aetherobacter fasciculatus

Sorangium cellulosum S00157-2
Aetherobacter fasciculatus

Minicystis rosea DSM24000

Sorangium cellulosum strain So ce26




image10.jpeg
Psychromonas sp. MB-3u-54
Psychromonas hadalis ATCCBAA-638
Fischerella thermalis CCMEE5318
Moritella marina ATCC 15381

Moritella sp. PE36

Shewanella mortua CW7

Shewanella sp. BR-2

Parashewanella curva C51

Vibrio tasmaniensis 5F-79

Shewanella pneumatophori

Shewanella canadensis HAW-EB2
Shewanella sp. YLB-08

Paraburkholderia acidicola ATCC31363
Paraburkholderia megapolitana LMG23650
Paraburkholderia megapolitana DSM23488
Collimonas arenae Cal35
Chromobacterium sp. ATCC53434
Chromobacterium subtsugae ATCC31532
Chitinimonas sp. 88300

Chitinimonas koreensis DSM17726
Xenorhabdus budapestensis

Seratia plymuthica strain 3Re4-18
Serratia plymuthica A30

Serratia plymuthica RVH1

Seratia plymuthica 13

Dickeya solani IFB 0099

Dickeya solani GBBC 2040

Dickeya solani D 50432-1

Dickeya fangzhongdai strain ND14b
Dickeya sp. NCPPB 3274
Pseudoalteromonas sp DS12

Fischerella thermalis CCMEES318
Moritella marina ATCC 15381
Psychromonas hadalis ATCCBAA-638
Psychromonas sp. MB-3u-54
Parashewanella curva C51

Shewanella morhua CW7

Shewanella sp. BR-2

Vibrio splendidus 10N

Vibrio tasmaniensis 579
Pseudoatteromonas sp DS12

‘Shewanella pneumatophori

Shewanella canadensis HAWEB2
Shewanella sp YLBOS

Aureispira marina

Flammeovirga pectinis L12M1
Paraburkholderia megapolitana LMG23650
Paraburkholderia megapolitana DSM23488
Paraburkholderia acidicola ATCC31363
Collimonas arenae Cal35
Chromobacterium sp. ATCC53434
Chromobacterium subtsugae ATCC31532
Chitinimonas sp. BJB300

Chitinimonas koreensis DSM17726
Dickeya solani IFB 0099

Dickeya solani GBBC 2040

Dickeya solani D s0432-1

Dickeya fangzhongdai strain ND14b
Dickeya sp. NCPPB 3274

iabdlus budapestensis
Seratia plymuthica A30

Seratia plymuthica strain 3Re4-18
Seratia plymuthica RVH1

Serratia plymuthica 13

Sorangium cellulosum So0157-2
Aetherobacter fasciculatus

Sorangium cellulosum strain So ce26
Minicystis rosea DSM24000
Psychromonas hadalis ATCCBAA-638
Psychromonas sp. MB-3u-54
Fischerella thermalls CCMEE 5318
Moritella marina ATCC 15381

Moritella sp. PE36

Parashewanella curva C51

Shewanella mortua CW7

Shewanella sp. BR-2

Vibrio splendidus 10N

Vibrio tasmaniensis 5F-79
Pseudoalteromonas sp. DS12
‘Shewanella pneumatophori

Shewanella canadensis HAW-EB2
Shewanella sp. YLB-08

Flammeovirga pectinis L12 M1
Aureispira marina

Aetherobacter fasciculatus

Dickeya solani IFB 0099

Dickeya solani GBBC 2040

Dickeya solani D 50432-1

Dickeya fangzhongdai strain ND14b
Dickeya sp. NCPPB 3274
Xenorhabdus budapestensis

Seratia plymuthica RVH1

Seratia plymuthica RVH1

Seratia plymuthica S13

Serratia plymuthica strain 3Re4-18
Paraburkholderia megapolitana LMG23650
Paraburkholderia megapolitana DSM23488
Paraburkholderia acidicola ATCC31363
Chitinimonas sp. BB300

Chitinimonas koreensis DSM17726
Collimonas arenae Cal35
Chromobacterium sp. ATCC53434.
Chromobacterium subtsugae ATCC31532
Aetherobacter fasciculatus

Minicystis rosea DSM24000

Sorangium cellulosum strain So ce26
Aetherobacter fasciculatus

Sorangium cellulosum So0157-2
Paraburkholderia acidicola ATCC31363
Paraburkholderia megapolitana LMG23650

ideria DSM23488
Paraburkholderia acidicola ATCC31363

LMG23650
Paraburkholderia megapolitana DSM23488
Collimonas arenae Cal35
Chromobacterium sp. ATCC53434
Chromobacterium subtsugae ATCC31532
Chitinimonas sp. BJB300

Chitinimonas koreensis DSM17726




image11.png
Intens.
x105

125

1.00

0.75

0.50

0.25

0.00

Intens.

250.1381

351.1844

149.0915

L

+MS2(958.5162), 48.8eV, 16.9min #1782

418.2911

473.3324 922.4931

N J

594.3212 691.3729

I‘L‘lllx

L "

20 0

uk‘ lll Al

Wl ‘
& & = F RS

x1 05

2.0

0.5

0.0

250.1396

351.1870
149.0921
418.2949

315,166

+MS2(958.5214), 43.9eV, 11.8min #682

940.5108

709.3902

750.4636

ml L

519.3418
l 594.3261

Lol
4

Intens.

Avll‘ "

v
500 600 00 800

x108
1.25

1.00

0.50

0.25

0.00

250.1402

351.1880
149.0922

315.166!

444.3112

+MS2(984.5386), 44.6eV, 12.6min #728

735.4066

966.5285
545.3587

e Ll

il

qll Jj |

)

Intens,|

x10

0.8

0.6

0.4

0.2

251.1220

Ll
) £
+MS2(959.5012), 48.8eV, 17.3min #1821

316.1476

85.2190

150.0752

o752 | )

418.2915

501.3275
594.3215

709.3835
923.4769

Ll

nl o

0.0

\l,mll

20

00

il il
- E) ) ) - P

Intens.

6000

4000

2000

332,1786 415.2151

231.1316

..ulu“lh ml l‘

+MS2(968.5370), 49.1eV, 17.4min #1836
950.5240

494.3054

760.4781

620.3365
827.4556

(W

100 200 300

400 500 600 700 800

900




image12.png
L-1100000

L-1000000

£-700000

6101
98Y0' L1

€650'}
2eeT” J

7l

il

J

v

ER A AT A ¥ R

FENE N

4.5

5
(opn)

=
5.
1

7.0

8.0





image13.png
W 160 150 140 130 120 110 100 90
1 (ppm)

180

10




image14.png
958-20240603. 22. fid

[T

958-20240603. 21. fid

TR JWL‘ - il

Y W .

958-20240603. 20. fid

Ll

210 200 190

180

170

160

150

140

B0 120 10
1 (ppm)

100 90





image15.png
F140

F150

L160

L170

J MMJ\LJJL

A

L

x

=

3. 25. ser|

AL

T

Lag

Lo

L5

2.0

2.5

3.0

85 80 75 1.0 65 60

9.0




image16.png
TR B

/58-20240603. 24] ser

I/

80 75 10 &5 60 55 50 45 40 35 30 25 20 L5 L0 05
£2 (ppm)

85




image17.png
(wdd) 13

A I A A P O B O P B P O
wo T o
o 4ed BN
o | N
+ 8
040 g
L ]
. ‘m o
.)(- .
g & .

L UL

I\

I

o

r

r

Y

r

Y

L




image18.png
Fiso

Fino

F60

Fiso

Fuo

f1s0

Fizo

Fuo

Fioo

3

3

Fo
fao
feo
Fio
Lo

F10
20

€51
i
9e 7]
191}~
!
8€
e
090
[og 0
Jory
£690
95
g
160
26
661
L2o

=12

“EYoL.
~EY0
160

180"
#9590

96'0





image19.png
¥8'651°
92691
18691
¥ 0LL
YyELL
156411
1921
#£202—

wmmomx

100

10
o (epm)





image20.png
DEPT_02
ZW1-C5-3

DEPT_01
ZW1-C5-3

m

. L
T T
CARBON_01
ZWT-C5-3

210 200 19 18 170 160 150 140 130 120 110 100 9 8 0 6 5 40 30
1 (ppm)





image21.png
0

fao
Lo
Lso
Feo
70
feo
Feo
Fio0

Fio
Lizo
Lizo
freo
Liso





image22.png
Los

Lio

bus

fzo
Les
Lao
Les
Lo

(@) 13

Lus

Ls.o

Ls.s

Ls.o

Les

Lo
Lrs

Lso

Lss

E=c]

WL \MML

[5COSY_0]

00

80 75 70 &5 60 55 45 40 35 %0 25 20 LS Lo
2 o)

85




image23.png
1 01
Fio
. 1y
- - . e
. 2
. EB

R R ST
1]
o

- $e >

foo0

In bk
ETEE

=

1 opm)




image24.png
€120'H
LOE0' L)
0LYO L
28y’
8850'
z8velL
0L06'L
1696'L
1686}
1852C
699€C
S0LET
08L£C
8L6EC
098€'E
S96€€
Sovbe
2s8y'e
0g6Y°E
Le8Ly
EL6LY
061y
8502y
ELITY
0022t
LETY
296G
2€8E'S
159.'9
Ly8LL
8YYSL
8655'L
1992,
10822
ZiveLL
528082
Zelst'e
69918

2

il b





image25.png
L-7000000

L4000000

2000000
L-1000000
Lo

L-1000000

SE0€EL

190 18 170 160 150 140 130 120 10 100
1 (ppm)

200

110




image26.png
984-20240503. 11. fid

984-20240503. 10. fid

| (T
1984-20240429. 10. fid
L i m L ‘UJM“
2‘10 20‘0 1‘90 léﬂ 1"10 l(‘m l\(‘lﬂ lJm 1:‘%0 12‘0 l‘lﬂ lﬂ‘ﬂ 5‘0 7‘0 6‘0 5‘0 4‘0 2‘0

1 (ppm)





image27.png
F1o

F20

F30
Fa0
Lso

Leo
D)

Lso

Loo

(udd) 13

F100
L110

F120

F130

F140

F150

L160

L170

F180

F190

L200

k210

el

-20240503] 14. ser

__;_

T

T

TT

40 35 30 25 20 L5 L0 0.5

45

o

S

85 80 7.5 7.0 65 60 55

9.0




image28.png
®o-

®a

£1 (ppm)

2.5




image29.png
0240503 15 8
— <
— B -
— -
= Sy
— .t © gee o o
- . leee | . .
P @
. o
Foo
Fo0
Fio
REY
I » LRY F130
: ° B Fio
- F150
— I8 Feo
" . firo
= EO I b 2 s a” o @
. REY
Fo0
{200
= . ° 8-
3 e
° @ Feio

£1 (ppm)




image30.png
170
160
150
140
130
120
110
100
90
80
F70
60
50
40
30
20

"

c6/
co0
Ol

007

T

13.0 12.5 12.0 11.5 11.0 10.5 10.0 9.5

T

T

f1 (ppm)




image31.png
f150
f140
F130
f120
fi10
f-100
90
Fs0
F70
F60
50
F40
30
20
F10
Lo

G869
6€°0LL
zeeLL
95°€LLy
99'eLL!
£8202~

mm.moms

10100
1 (ppm)

120

140

190 180 170

200

210




image32.png
DEPT_02
ZW1-C5-9-949

DEPT_01
ZW1-C5-9-949

(CARBON_01
ZWT-C5-9-949

[t

|

-

210 200 190 180 170 160 150

140

130

120

i
1 (ppm)

20

10




image33.png
(CAD_0:
b )19

— B

3 °
4 o
E G °

- & o
— °

= 0

L.

125 12.0 1.5 1.0 10.5 10.0 9.5 9.0 85 80 7.5 7.0 6.5 6.0 55 50 45 4.0 35 3.0 25 20 L5 L0 0.5
£2 (ppm)

1 (ppm)




image34.png
=

40

=

(B

F1o

bin

b1z

£1 (ppm)




image35.png
[NV L
zxpfigxb . 4 Fo

s
0
0
»

o - F60

1L
¢

< F110

F120

- o F130

F140

F150

F160

L170

F180

F190

L200

La1o

125 12.0 115 110 10.5 10.0 9.5 9.0 85 80 7.5 7.0(‘&? 60 55 50 45 40 35 3.0 25 20 L5 LO
£2

£1 (ppm)




image36.png
110
100
90
-80
=70
60
50

40
30
20
-10

¥898°0
¢l880
8€68°0
9LE0’L
ovv0o’l
8¢G0°L
0G90°L

1640}
9160

661
8GOV

‘_‘_‘_

—

=4

PRO

820617}
6L6°L
0066°L
889¢€C
€18€¢
6E6EC
09.¥¢C
¥699°C
¥£89°¢C
GEELT
vevle
2651
€611C
0zZvy'e
ZLov'e
6.67€
802S°E
LOYSE
L161°€
9206°'€
9920'v
8€€0'Y
ZEV0v
€L¥0'P
1810°F
LE60'P]
8801
GE6L
6661 1
= 2602V
?om G’

i I/ /]

/

™ML — 0
me-aeQe
~ T v v«

F66'¢

T
10

T
11

T
12

T
13





image37.png
f120
fi10
f-100
90
Fs0
F70
F60
50
F40
20
F10
Lo

©©
i
© 0
© ©

8¥'991
SS'CLyf

0€°0L1
1521
88°7L1
9g°€LL
99°¢/1
mm.momx

200 19 180 170 160 150 140 130 120 110 100
£1 (ppm)

210





image38.png
DEPT_02

[ZWT-C5-5-968
n Ll bl A J.
DEPT_01
[ZWT-C5-5-968
" Jodewnl, TR R
CARBON_01 [
[ZWT-C5-5-968
) e ,AM 'Mwm-., {I— - o M,J,.,,.JJJ U-L-
210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20

1 (ppm)





image39.png
(wdd) 13

=
A

ool

LA

Al

AL




image40.png
o adl

[gCOSY_01

ZWT-C5-5-968

il

=

£1 (ppm)





image41.png
Lt lLlu
)

8
Lo

F100

L110

"

F120

= & 5 F130

F140

F150

- F160

.
£ 4 L170

Jui
&
=

d3 s

F190

§
N - L200
e ° & :

4 L210

13.0 12.5 12.0 115 110 10.5 10.0 9.5 9.0 85 80 7.5 1.0(&5 60 55 50 45 40 35 3.0 25 20 L5 L0 0.5
£2

£1 (ppm)




image42.png
L-Thr L-allo-Thr

1

L-Thr L-allo-Thr

megapolipeptin Ic (3)

—

/| D-Thr-FDAA

megapolipeptin Ib (2) o

|

|| D-Thr-FDAA

i D-allo-Thr-FDAA
i\ D-allo-Thr-FDAA At

L-Thr-FDAA L-Thr-FDAA

L-allo-Thr-FDAA L-allo-Thr-FDAA

190 0 o ey o o 0 0 7o T




image43.jpeg
Consensus
MgpA-KR
MgpC-KR
ChKB-KR
ChpB-KR
EryA-3KR2
EryA-3KRL
EryA-1KR2
LkmA-1KR2
LkmA-3KR1
Con-KR11
Con-KR4.
nys-2KR1
nys-4KR3
Ttm-1KR6

Consensus
MpA-KR
MgpC-KR.
ChkB-KR
ChpB-KR
EryA-3KR2
EryA-3KRL
EryA-1KR2
LkmA-1KR2
LkmA-3KR1
Con-KR11
Con-KR4
nys-2KR1
nys-4KR3
Ttm-1KRG

Consensus
MPE-KR
ChKD-KR
ChpD-KR
Ave-1KR1
Ave-3KR1
Con-KR2
Con-KR3
Etn-KR7
Etn-KR17
Etn-KR18
FK506-KR2
Ttm-1KRL

GT LVTGGTGGLG AR LA  -GA 'LVL GRRGP A G L AEL A GA VTV ACDVAD -A AA A 6 AV HAAG ---L

GVYLVTGAFGALGEHLLRWLVER-GARRLALLGRRTPDAAALQRI - EALRAQQVRVESFLCDVGDADALRAALVTAEKQLDGSLAGVIHAAGAFEGA- -F - LAQMTEQQV
-MVLITGGYGQLGFAFAQHLAEH-SRARLVLLGRTAPPDDDPRLQ--ALRANGAEVLALSGDIAEPGVAEHAVQMAQQRFGA - LHAVIHAAGIAGSEAQKPLLETDLAES
-MTLITGGFGRVGQAFARRLAAR-PGARLVLLGRQVPAGDDPRLL--ELRALGAEVLALAGDIAADGVAHAAVQAALGRFGR-LDCVIHAAGVAGEAAHRPLLECGRAER
-VTLITGGFGNVGMAFARRLAGA-GAAKLALLGRRIPADDDPRLL - -ELRALGAEVLPLAGDIAEPGVARQAVEAALARFGR - LDAVIHAAGIAGDAAHRPILETDAAES
GTALVTGGTGALGAHVARFLVAQ-GVRDLVLLSRRGPHADGAQELVEELRAAGADATVVACDVADRG - QLTSVLDRLRSEGRRVEVVVHAAGAPDAR - ~R - LEDV - -DRP.
GTVLVTGGLGAVGRHVARWLARS -GAEHLVLLGRGGERGEAAAELRAELGALGVGVSVHACDVADHD -ALAAVVAAERAEGRTVAAVFHAAGTSTTT - - -PVVALEPAEL
GTVVVTGGTSGLGAVTARWLIGR-GARSLALLSRRGPGTPGVEQLVAELRDAGAEVTVQACDVTDRA- - - -SLRAALSVHDD - VTGVVHAAGLPQHQ - ~A- LADMDEASL.
GTILVTGGTGGLGAL TARRLAAR-GAQHLALVSRRGAAAPGVPELVAELTGLGARVTVHACDVSVPE -QVAALTGGLRADGATITGVVHAAGVNQQS -
GTALVTGGTGGLGAHVARRLARA-GATRLVLTSRQGPNAPGAESLRAELTALGAQVTLAACDVTDRA-ALAAL IDAERAHGRAIDAVFHTAGVPQST -
GTVLVTGGTGGIGRHVARWLARE -GAEHLVLAGRRGTAAPGAAALVAELEQAGARVTVAACDLADRD -ATAALVGRLRAAGD TPRAVFHAAGTVSDT -
GTVLVTGGTGGIGRHVARWLARE - GAEHLVLAGRRGTAAPGAAALVAELEQAGARVTVAACDLADRD -ATAALVGRLRAAGDTPRAVFHAAGTVSDT -
GTVLITGGTGGLAGLLARHLVTEHGARHLLLAGRRGPDAPGAAALHAELTALGADVTLAACDVADRP -ALAALLATVPDEHP-LTAVVHTAGVLDDG-
GTVWVTGGTGGLGGYLARHLVRSCGVRRLLLSSRSGVAGGGVAELVAELESLGAWVSVVACDVADAD -AVAGVVSGVSGAYP - LTAVVHAAGVLDDG -
GTALITGGTGGLGAYVARWLVER-GSDHVVLVSRHGPDAEGMKQLRLELEVAGADVTVVACDVADRA-ALADVLAATPEDRP - LRTVVHAAGVVGET -

APLPSMTRDQL

V AK GA LL B GNA LDALA RR G- A SVAWG W -
AKVLSGKADAALTLADAI RANAVLDAVAAHRRGQG-HVALAV - 173
AAIWTAKRAGTQQLATA AGNRWMEVFAEAQSRRGDTRWLALAYD- 177
AAIQAAKLDGTRRLAAAI GNRALEVLAERQSRDG-AQWLALGYDGW-- 178
AAIWAAKRDGSLHLAEA AGNRWLEVFAERQSRSGDTRWLALAFDGWR - 180
EEVWRAKVEGARLLDEL: M AGNAFLDGLAQRRRSEG-RAGTSVAWGAWA- 175
RRVAAAKVQGTLNLADL! 175
RRVLDVKATGAALLDEL! : AGNAALDALARRRHAAG-RAATSVAWGLWE- 173
RTVLAAKVDGARNLAHA 1 AGNAFLDAFAQHRRARG - LAATSVAWGLWAE 178
TRVTAAKITGTAHLDEL! M AANAFLDGFAHRRRRRG - LPALSVAWGLWD - 177
HAELAAKAAGADHLDAL: M RANAHLDALAARRRAQG-RTALSVAWGPWE - 179
HAELAAKAAGADHLDAL AANAHLDALAARRRAQG-RTALSVAWGPWE - 179
STVLRXKVDAAWHLHDL: GNAFLDALAAHRRAHG- LPATSLAWGAWE - 179
ASVLRPKVDGAWNLHVA GNAFLDALAVYRVGVG-LPGVSLAWGAWD - 179
EWPVRVKVDGARHLDEL Al RGNAFLDALALHRRSQG-RTATSVSWGAWD- 179

6'VLVTes 66 6 AL A" LL-GRR- .- L Lo o b AL’ 'AA
~LVLVTGGARGITAACIEALAAQVPAHFVLL-GRTVLTAGDPAWAVGHAAGAALKAQALEHLRSSGKQITPRLIDEACRAVLAAREVRANLDAIRAHGAKVDYLALDLGDTAATRAALAG
~MVLVTGGARGVTARCIEALAARVPARFVLI -GRSAPMAADPAWAAGTAEPAALRARALQQLREEGTAPTPRLVEARCQAVLAGREVRQTLQTLAAHGAQADYLPLDLGDAAATRAATAA
~MVLVTGGARGVTSHCVQALARQVPAHFVLI -GRTALLESDPAWAAGVDDNAALKSKALQHLRASGQNPTPRQLEDSCRAVQAAREVRATLQTLAASGAQATYLPLDLGDVDATRAAIRE
GTTLITGGTGALATHLTHHLTTHQPTQHLLLTSRT- ~QLQQKGIHLTITTCDTSNPDQLQQLLNT
GSVLVTGGTGVLGAAVARHLAGVCGVRDLLLVSRR~ -ELAALGAEVRIVACDVGERREVVRLLEG
-ELGELGARATLAACDVADRAALAALLAT
-ELAALGARVTVAACDVADRAQLAAVVAA
-RISRLGPRPVYIQADAADASALARARRD
-RLGELGPRPEYEQADAADREALEQAYAR
-RLGELGPRPEYEQADAADREALEQAYAR

-THIPCDLTDPTQITQALTH
-DLARLGAETIVSACDVTDRRALADALAS

GVYVVIGGGGGIGEVLSEHLIRRYRAQVVWI -GRR-
GVYVVIGGGGGIGEVLSEHLIRRYRAQVVWI -GRR -
--MLITGGSGTLAGILARHL--NHPLTYLL--SRT~
GTVVITGGTGGLGGLFARHLVTEHGVRHLLLLSRR-

B |ABQ [MrAAAN " TLDALAT T R T6 TS Awe w -
A5 QDY SNANEALSKLAFRLGRRWPQTRAVSLAWGPWD - 225
A5 Q4D AMANEAL AKLAFQLPLRWRGVRAVALAWGPWA- 225
FBQ 0l AMANEALSKLAFHLPRQTGG-RVVSLAWGPWE - 224
P QAN AAANAY LDALAHH - -RHTHHLPATSTAWGTWQG 180
[AEQqNYAAANAALDALAYR - - RRAAGLPGVSLAWGLWEE 180
QANYAAANTYLDALAQQ- - RRADGLVATSLAWGPWAE 180
QqNIYAAANAALDALVAE - - RRAAGLPGTSVAWGAWA- 178
PEQNlrAAGC TFSDAFAQRLGQAWK-CPVKVVNWGYWG - 179
[ABK]GlY SAGS TFEDAYAHQLGKSRP - FAVKTMNWGWWG - 179
[AK]GlYSAGG TFEDAYAHQLGKSRP - FAVKTMNWGWWG - 179
h PBQANlYAAANAFLDALATH - -RHTQGQPATTIAWGHWH - 158
VAEEH-PVTGVVHAAALDDBVIGSLSRRQLDRVLAPKADAAWYLHELTRDHDLSLFAVFSSVAGL|TENGlQqNYAAGNYFLDALMQQ- - RHDAGLPALSHAWGPWT - 179

105
105
105
105
103
105
101
105
105
105
105
105
105
105

18
18
18
7
7
7
7
7

7
56
7




image44.png
Intens.

x108 +MS2(791.5274), 39.6eV, 12.4min #716
10 791.5272
08
0.6
04
02 294.2424 577.3956
449.3374
2151387 343.1977 676.4634 |
00 . Loy LnL ' L NS NI Y ; .
0 100 200 300 400 500 600 700 800 900 miz
Intens.
X108 +MS2(805.5426), 39.9¢V, 12.8min #743
1.25 sus 5426
1.00
0.75
0.50
025 294.2427 449.3369  577.3952
229.1547  357.2136 690.4792
0.00 . N e SRR W Au
100 200 300 400 500 600 900 m/z
Intens.
X106 +MS2(861.5320), 41.4eV, 13.7min #793
861.5327
1.5 ¢
1.0
7735164
05 731, 4592
364.2482
197.1285 428.2865 647.4009 l
00 - b SRS kit oy ‘l
0 100 200 300 400 500 600 m/z
Intens.
x10° +MS2(877.5281), 41.8eV, 13.3min #772
1.0
877. 5279
0.8
06
04 789.5116
747.4664
0.2
342 647.4011
. 514.2868
oo ‘ 2311338 Ao s U U "
0 100 200 300 400 500 600 700 miz
Intens..
<108 +MS2(875.5468), 41.8eV, 13.9min #803
1.25 875.5481
¢
1.00
0.75
787.5318
0.50
745.4m
025 364.2481
312.1918 442.3020 51g 3455 647.4009
0.00 ; o T N R iy m : o
0 100 200 300 400 500 600 700 800 miz




image45.png
g 8 8 8 8 8 8 8 8 g8 8 &8 8 8 &8 8 o S

P SR S dR: AR G M AP U G R A P M G RN
H\mN.m
s 996
¥ 897192
82’6
@QN
kmim
H\mo.N
A
MR.QZ

— s
AN
o o
~—

2.5

eell
| 6Ll
J 6L,
M
M 8L
i
W// ww.ﬂ.
i
6v9.°¢ N = NN._OM
Lv1L€
818.°¢
6V6L°C e
680"
9966+ @ —
£8€'S
G86E'S
080¥'S .
¥8LY'S <
£€9€2°9
6£82'L -
8ZLY'L .
292y, b —— © 00}t
1628/ -2
868"/ ) |
w%o 8 N T eo
0,0'8 &
Lv80'8 1 6P
20618 h I 90
moom.m/ = = 16)0°




image46.png
19621
y9°62L
8L°6Z11
oz e
BE0LL

6041

8'LLL
£02LL9
hesly

yresL
]

i

150 140 130 120 110 100 %0
1 (ppm)

160

170





image47.png
CV-61-D1-JXQ-20250216-20230331. 11. £id

[CV-61-D1-JXQ-20280216-20230331. 10. £id

1L

(OV-G1-D1-JXQ-20280220. 1L. £id

i

J‘I

Kevamododn J H‘ wh Il Ih HU

doa

170 160 150 140

130

120

110 100 %0 80
1 (ppm)

70

10




image48.png
i

k

loo

Y S U
1-D1-JXQ-20230216-20230331. 14. set
o
S
8.5 8.0 7.5 7.0 6.5

F100

L110

F120

F130

F140

F150

L160

L170

£1 (ppm)




image49.png
il T 2
. o
°o®
- ow.
(&) e
G =
@
- (=] ®a =
‘W 0
L g -
s © 5
° T o e
fw . AN .
- D ®
3 =
3 ®
3 : :

f

35 30 25 20 L5 L0 0.5

4.0

3]

80 7.5 7.0 65 60 55 50

8.5




image50.png
Y SRS R ﬂ WY N

CV-GI-DI-JKQ-20230216-20230331. 15. der i

1
¥

o —
°

Be
.8

il

F100

L110

F120

F130

i
90
e

F140

F150

L160

L170

k150

&5 80 75 7.0 65 60 55 50 45 40 35 30 25 20 L5 L0 05

£1 (ppm)




image51.png
(=3 (=3 (=3 (=3 (=3 (=3 (=3 (=3 (=3 (=3 (=3 (=3 (=3 (=3 (=3 (=3 (=3
(=3 (=3 (=3 (=3 (=3 (=3 (=3 (=3 (=3 (=3 (=3 (=3 (=3 (=3 (=3 (=3 (=3 (=3 (=3 (=3 (=3
(=3 (=3 (=3 (=3 (=3 (=3 (=3 (=3 (=3 (=3 (=3 (=3 (=3 (=3 (=3 (=3 (=3 (=3 (=3 (=3 (=3
(=3 (=3 (=3 (=) (=3 (=3 (=3 (=3 (=) (=3 (=3 (=3 (=3 (=) (=3 (=3 (=3 (=3 (=3 (=3 (=3
=1 o] © < N (=3 o0 © el N (=] o0 © < N (=1 (=3 (=3 =1 (=] oN
< [32] o o o o N N N N N — — — — — 0 © < N |
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
7008 ow /M

awa

i

J

s/

17/

L A e

L

00’

86
16

€0’
16
96
€6’





image52.png
13400000
3200000
3000000
2800000
2600000

12400000
2200000
2000000

11800000

L1600000

11400000

1200000
1000000
[-800000
[-600000
400000

200000
Lo

3600000

W

100
1 (ppm)

160 150 140 130 120 110

170

180




image53.png
{JXQ-CV-2(-1-806-20220518. 11. fid
) L L. L TR
T T
\JXQ-CV-2(-1-806-20220518. 10. fid
L d [T 1
JXQ-CV-2-1-806-20220512. 21. fid
L] | il L A‘L,Lm“
nn
170 160 150 140 130 120 110 100 90 80 70 50 40 30 20

£1 (ppm)




image54.png
W ) J’L MJL\AM«L

(Q-CV-2-1-806-20220518. 1 Lio

o LAl
%

[}

b

i

F100

L110

F120

F130

AL

F140

F150

L160

L170

&5 80 75 70 65 60 55 50 45 40 35 30 25 20 L5 L0 05
£2 (ppm)

£1 (ppm)




image55.png
)

bl

Mo o
[TXQCV-2-1-806-20220518. 13. ser
9
7700
a @
L' 0
0 | o o @
° 9
@ g [} ﬁ ) 8 g
wﬂ
[
0
@ ]
[] [}
0
@ @
9.‘0 S‘S s.‘o 1.‘5 7.‘0 6.‘5 ﬁjﬂ 5.‘5 5.‘0 4‘5 4.‘0 3.‘5 Sjﬂ 2.‘5 2.‘0 L‘S 1.‘0 0.‘5

1 (ppm)




image56.png
i e L

[7XG-CV-2-17806-20220518. 15. ser

o s

Y

e L

i

I

F100

L110

F120

9

F130

F140

F150

L160

L170

L1s0

£1 (ppm)




image57.png
/8.0 .

G86.°0 Ll

12280 Mm

88780 - B L oo

=l

_— _— — A%

\M Iy

- > Mwh

N \z

~ - w, b

N S — mF-

3 ..W Gy

< - gL’

ov8lLl wm

16811 d

0LEZ ) .

/8| . wm.

0805°1 ; o

882G°1 s — oo

6606 L - — /6l

£9/6°1 .

G966°] wm.

S610°C S.
9L£0'Z
G99/°€

G9/J°€ .

198/°€ — - —— I g/
7/88°S
1086°E
8886°€
1166°€
08YE°S

LVGES - ) .

16OES V= 00
$98€°G

40€Y'G ~ ) - it

$€€L'9 N D g
3628,

Wooo.w/ . _J v ¢eE

20808~ ~ = L

2.60°8 N - R o007

@wo 18

50~ N QTOR T S 25 VT NP NNRO GO

T
0.0

T T
6.0 5.

T
6.5

T
7.0

NP ST

T <~

8.5

f1 (ppm)




image58.png
L--1000000

100
1 (ppm)

160 150 140 130 120 110

170

30




image59.png
2-G2-D2-JXQ-20221111. 27. fid
3
1 1 Ll 1.
T
[CV2-G2-D2-JXQ-20221111. 26. fid
Lo
LAl I |
~G2-D21861-JXQ-2( . 10. fid
1
L
1l .
i
170 160 150 140 130 120 110 100 90 70 60 50 40 30 20

1 (ppm)




image60.png
F140

F150

L160

L170

L0

o

2.0

&
e

111 30/ ser

V26202

_‘4




image61.png
F VY JL A
-G2-D21JXQ-20221111. 29. ser’
Lo
_J

1) ) 1

f: Dab
2 é ga b2
L3

. 0 g@ @

0 agﬁ 6 9 ° @gb Ly
- v I
6
L7
o e ts

3 o O w0
)
|10

9.0 B.‘S B.‘O 1.‘5 7.‘0 5.‘5 5.‘5 Sjﬂ 4.‘5 4.‘“ 3.‘5 l.‘S l.‘O ﬂ.‘S

£2 (ppm)

£1 (ppm)




image62.png
U\AU\)L

2-D2-861

Ll

8.5

8.0

F100

L110

F120

F130

F140

F150

L160

L170

L1s0

£1 (ppm)




image63.png
280000

-260000
-240000
220000
200000
-180000
160000
140000
-120000
-100000
80000

-60000

40000

20000

--20000

N

P O
N
fie]

s

/s

RS

R e R L

e

G

7R

— T

66’
06’
8l
€0’
oL

S9

8l
ve
98
ocal

L

00’

€6’
96’

96’
96’
€0’

0.5

e
4
I
L

€





image64.png
11700000

11600000
11500000

1400000

11300000

11200000

L-1100000

11000000

1900000

1800000

1700000

1600000

1500000

1400000

1300000

1200000

1100000

L--100000

Syl
502~
96'1ZF

=}
=B
0
<

—

A

Sl

90
£1 (ppm)

160 150 140 130 120 110 100

170

180




image65.png
CV-61-D3-877-JXQ-20230830-20230023. 11. fid

Ll Ll |- M I
T T Ll
CV-61-D3-877-JXQ-20230830-20230923. 10. fid
) L T L
CV-G1-D3-877-JXQ-20230830. 13. fid
N L N TR P u._.ﬂu.uuh,u_d.
l"lﬂ léﬂ 1‘50 H‘ﬂ 1."50 12‘0 110 160 9‘0 E‘ﬂ 7‘0 6‘0 4‘0 3‘0 2‘0

1 (opm)




image66.png
PN

~G1-D3-877

| ser

[ X]

85 8.0

6.5

F100

L110

F120

F130

F140

F150

L160

L170

Liso

£1 (ppm)




image67.png
A

AL\ A -
/~G1-D3877-JXQ-2023083020230023. 13. ser

T ) 7 1 g ki
% 2o
° R o @
~ % oo o-
M B
<@
B YR e :

v

&5 80 75 7.0 &5 60 55 50 45 40 35 30 25 20 L5 L0 05

9.0

£2 (ppm)




image68.png
(wdd) 13

M i
ERRRE ) P
EIREEE 2
— : N
: .
VE LTI :
:

T

i




image69.png
280000

260000

240000
220000
200000
180000
160000
140000
120000
100000

80000
60000
40000
20000

-20000

/

/

/1)

R
20°€
v8'Z
AR
08°Z
662
A
11T
€60
86°Z
602
10°}
097
622
0S°6
1z
911
wﬂmm.o

10°}
01L°L
L00°¢l
Y1y

lFeog

=00°L

001
£90°)

96'1]
761}
H\wm.r

0.5

1.0

1.5

2.0

2.5

3.0

3.5

4.0

7.5 7.0 6.5 6.0 5.5 5.0

8.0

8.5

f1 (ppm)




image70.png
89'6Z)
19621
€862
98'6Z11
20zel!

89017
1L
0'ZLL
0'ZL 1
B62LL7
09€LL

Ak





image71.png
[CV2-G2-D4-JXQ-20221113. 46/ fid
L L. L I It
[CV2-G2-D4-JXQ-20221113. 47/ fid
A L INTRIE
¥ T
(CV2-G2-D4-JXQ-20221108. 11/ fid
Ll S R
1
170 160 150 140 130 120 110 100 80 70 50 40 20 10





image72.png
0
F1o
20
30
Fa0

F140

F150

L160

L170

00

L

)

e

% CV2-62-D4-JXQ-20221113. 50. ser





image1.png
Moba

[}
HO.
a5 Adhda OH NH o
HOz J K/V\/\/\/vv'vk/lL
O Hoha
megapolipeptin la (1)

Thr2




image73.png
R N B SR SR S SR S S
& g e
L @ ° ®
J %™ °% Be
o -
]é )
:
i

s
)

85 80 7.5 7.0 65 60 55 50 45 40 35 30 25 20 L5 L0 0.5

9.0

£2 (ppm)




image74.png
(udd)

u

-+ T

V2-G2-DA-JX-:

80 75 7.0 65 60 55 50 45 40 &5 30 25 20 15 1.0 05
£2 (ppm)

8.5




image75.png
L-GIn
)i chromopeptin Ib (7)-FDAA
: L-GIn-FDAA
D-GIn-FDAA
HoES e w6 e

L-GIn

chromopeptin lla (8)-FDAA

L-GIn-FDAA

D-GIn-FDAA

W @e B0 40 Teepmel F—

L-Leu

D-val

chromopeptin lla (8)-FDAA

L-Val-FDAA

D-val-FDAA

Timo (i

E

T

D-Leu

chromopeptin Ib (7)-FDAA

L-lle-FDAA
D-lle-FDAA
L-allo-lle-FDAA
D-allo-lle-FDAA
L-Leu-FDAA
D-Leu-FDAA
T Tmimel
chromopeptin lla (8)-FDAA
L-lle-FDAA
D-lle-FDAA
L-allo-lle-FDAA
D-allo-lle-FDAA
L-Leu-FDAA
D-Leu-FDAA
W is 3o Tena ]




image76.png
Intens.

x10%

+MS2(915.5722), 42.8eV, 15.1min #874
915.5722
¢+

827.5572

809.5469| 897.5617|

2
418.2921
215.1377 298.1744 701 4429 785. 5093 \
0 - A“A\.‘“ " . " ln ol
200 300 400 500 600 700 900 miz
Intens..
x108 +MS2(929.5961), 43.2eV, 15.5min #898
15 929.5961
¢
1.0
05 841.5723
823.5622 | 911.587
418.2921 '
2111428 312.1895 573.3856 701.4426 7995253[
00 e IO U W S Ly haa A, nvl
200 300 400 500 600 700 800 900 miz
Inten:
x105 +MS2(929.5963), 43.2eV, 15.7min #910
25 929.5963
‘
20
15
10 8415793
823.5693 | 911.5851
05
18.2958
211.1443 312.1924 | [ 4ss3736 573388 701.4490 806.5457 ll
00 s AT e e TR (1Y L

200 300 400 500 600 700 800 900 miz




image77.png
(=3 (=3 (=3 (=3 (=3 (=3 (=3 (=3 (=3 (=3 (=3 (=3 (=3 (=3
S S S 8 8 8 8 8 8 8 8 8 8 S
32 N — o (=3 (=3 o (=3 (=3 = =3 =3 =1 —
T T i i < hd T < ? b T ¢ i < j
¥6..°0
¥06.°0
98980
€€88°0
Ly68°0 — _ -
¢LL0 L=+ B .
~_ -
~ -
~
N~
~
= SR
=
~
—
~
-~
>~
~
S — = 00

LGGE°G]

/G8€E°G
Ov6E S
ZLOV'S]
HGY9'9’
498G°/
B160'8
2504°8
BELL'8

J

avs

S S SIS

W R e

VA

00’

co’
1%
GO’
€0’
co’
1%

4.5
f1 (ppm)

5.0

5.

T
6.0

6.5





image78.png
16000000
15000000
14000000
13000000
12000000
11000000
10000000
9000000
8000000
7000000
6000000
5000000
4000000
3000000
2000000
-1000000

—1000000

T T T T T T T T T
160 150 140 130 120 110 100 90 80
f1 (ppm)

T
170





image79.png
JQ-915-6-20250422. 31. fid

N

L

JQ-915-6-20250422. 30. fid

JQ-915-6-20250421. 11. fid

Jil | A |

T T T T T T T T T
170 160 150 140 130

T
120

T
110

T
100
f1 (ppm)

90




image80.png
B J W

[1Q-CHK-915-20231229. 12. sér

1 (ppm)

A
o

90 85 80 75 70 65 60 55 50 45 40 35 30 25 20 L5 L0




image81.png
I IA | | I T JL.

oA A MO A

JQ-915-6-20250422. 34. ser

e

9.0 8.5 8.0

7.5

7.0

6.5

6.0

5.5

5.0
£2 (ppm)

4.5

4.0

3.5

3.0 2.5 2.0 1.5 1.0 0.5

f1 (ppm)




image82.png
J\JLULJ\_L

L

Iy

JQ-915-6-20250422. 35. ser

o ° -9

g aﬂe

O ===

-3

u I | IJlJAl “1

> o 8°

.8

9.0

8.5

8.0

7.5

7.0

6.5

6.0

5.5 5.0
2 (ppm)

4.5

4.0

f1 (ppm)




image2.png
O.
0”1
HO 7~ "3

O Hoha

Moba

0.

15513

megapolipeptin Ib (2)

Thr2




image83.png
[=3 [=3 [=3 [=3 [=3 [=3 [=3 [=3 [=3
(=3 (=3 (=3 (=3 (=3 (=3 (=3 (=3 (=3 (=3 (=3 (=3 (=3 (=3 (=3 (=3 (=3 (=3
(=3 (=3 (=3 (=3 (=3 (=3 (=3 (=3 (=3 (=3 (=3 (=3 (=3 (=3 (=3 (=3 (=3 (=3
[=3 [=3 [=3 [=3 [=3 [=3 [=3 [=3 [=3 [=3 [=3 [=3 [=3 [=3 [=3 [=3 [=3 [=3
(=} [=3 (=3 (=} [=3 [=3 (=} [=3 [=3 [=3 [=3 [=3 [=3 [=3 [=3 [=3 [=3 (=}
o~ © [Ie) <t o N — (=) (=3 (=3 (=} (=3 (=3 =3 (=3 (=} (=) —
— — — — — — — — > @ ~ © re) < ™ Q — |
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1

V —

—

—

—

\

N

X

Q

//

/]

v

s S S





image84.png
-2 100VV0LY

20000000

17.59
16.55
13.99
11.56

19000000

|

18000000

17000000

16000000

15000000

14000000

13000000

12000000

11000000

10000000

9000000

8000000

7000000

6000000

5000000

4000000

3000000

2000000

1000000

-0

~=1000000

T T T T T T T T T
170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10
f1 (ppm)




image85.png
JQ-929-13-20250411. 11. fid

JQ-929-13-20250411. 10. fid

i

JQ-929-13-20250408. 60. fid

I i

T T T T T T T T T
170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0
f1 (ppm)




image86.png
Al o M" 1M|I

l

IN

NP S Be

|~ (e

JQ-929-13-20250411. 14. ser

0
of

;100
;110
;120
;130
;140
;150
;160

170

9.0 8.5 8.0 7.5 7.0

6.5

6.0

5.5

5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0
£2 (ppm)

f1 (ppm)




image87.png
— N ™ < el © o~ [ee] [o1}
1 1 1 1 1 1 1 1 1
|5
S
2 =
Q@
- -2
(=} -
= = =S
9 s}
= | w
o~
I0
o
@ > © © | 0
- o3
o -
< & o3 ° o o
Sic) o® M <
|5
<
<= f) ()
IO
[t
—= > & o
[t
IO
©
I5
o o ©
IO
&
P
I5
(=] o &~
> >
3 | o
@ o
o o> =3
H. > =] ©
s E=) Mo
K
L o E=\ D
n1 IO
= LS
&
N
f=2}
| | w©
2 o

LN

£2 (ppm)




image88.png
(wdd) 13

=3 o (=3 o =] =3 (=3 o (=3
=3 (=] — N ™ < 0 © o~ [°3)
< .+ . T T T
M - W o
8
M g0 |
Q.0 o m L
W ?
LS.
-1
o
K FRO
- o
(4 J o9 °o 0
. oo ae
Tl y et : y
C‘o (- 1N .,0 o
f0° o
J [
—_— Rt 4 o.88
(]
l °. °
~
(o] -]
=it ! :
B ,
s % - o
]
m -3 o o
- a 0
% 6
[=4

;_

‘_

(]

TV





image89.png
L-GIn

chitinipeptin Ib/lc (12/13)-FD.

L-lle-FDAA -

D-lle-FDAA
L-allo-lle-FDAA
L-GIn-FDAA

D-allo-lle-FDAA
L-Leu-FDAA
_D-Leu-FDAA L D-GIn-FDAA

36 Time [min] s ws T4 Time [min]

AA
chitinipeptin Ib/lc (12/13)-FDAA




