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Fig. S1. LC-MS/MS and NMR analysis of bogorol I-L(1-4). Fragmentation of bogorol | and J (A), bogorol K (B), and bogorol L (C) by tandem MS to generate b
and yions. The bions were indicated in blue, while the y ions were indicated in red. The different amino acids of bogorol | and bogorol J are indicated in green.
'H-"H TOCSY and 'H-'H NOESY NMR correlations of bogorol K (D) and bogorol L (E).



A B

y12 y11 y10

succillin | () C,H,0— Dhb} Val«FOm %\.@FF lle ~|V»VaI~F Lys«FVal«!V» Val«!r» Lys ~|:Tyr Leu— Valinol
| b4 p10d b1l b1z viz 1t y10
CHO; succillin K (7)  C.H, O;—Dhb: ValjF Orn%IIe%IIe%Va\{Lys%VaI{FVaI Lys —Tyr —Leu— Valinol
y1D [b4 b104 b11d p12
succillin J (8) 4][ Vagr SO,

198.11  297.18 511.28 610.34624.37 723.42 82250 95062 1049.67 114871 1276.82 1439.92 198.11 207.18 511.28 624.36 73748 83653 964 62 1083.68 1162.76 1290.83 1453 .84
b2 b3 b4 ba b5‘ b6 b7 hB b9 b10 b11 b12 b2 b3 b4 b5 b6 b7 b8 b9 b10 b11 b12
I I
380.25 508,3“1 607 41| | 706 47 34.57 933 55 1032.72 ﬂ 046.74 |1 145.80 . 1359.90 ,1458.94 217.19 1 380.25 508.35 607.411 706 49 834 58| 933 55; 1046 71‘ 115953‘ 1373.80 147298
y3 yd | ¥5 1 ¥6 y7 y8 1 y9 1 y9 1 y10 y11 y12 y2 ' y3 y4 ¥5 y6 ! ¥ y8 ya 1 y10 y1 2
i - q - = I ' = - ' — |

1

i

1

1

| ; '

b | |

E ' '

b | .
§

E : :

ll 1

§ i |

1

! r
! 1
1

!
I

I
|

|
|

|
I

i
1

i
1

!
|

i
I

i
i

i
1

i
|

i
|

I

m/z mz
C y12 y11 y10 rye D
succillin L (8) CEH|102—Dh Val{» Lys —Ile{r \Ie{rVal{» Lys{»\lal{» \./a%i Lys —Tyr—Leu— Valinol
o4 b b104 b11d 12 NH
C.H.0, succilin (7) 2
19811 297.18 52620 63838  751.47 850 52 978.62 107770 1176.75  1304.84 1467 85 OH o m o] [e] o
b2 b3 b4 b5 b6 b8 b9 b10 b11 b12 Iy N I8 q Hq Iy ﬂ I q Iy q Iy o
217.19 | 38025 50835  607.41 70649 834 ss 933.66, 1046.71 115980 | 1387.94 |1487.06 [ iy i i i i H
e y3 vd S v ye ye 1 vio, LIt yi2 ' % &) .y ) (&) (4
I 1 ] I 1 1 I 1
i ! : , | ' | ! v | | ! L ! | | | HN C/ OH
' | 1 | oy [ 1y ! [ 'y | ! ! ( Hy
! : | : ' : | [ : : I L i : !
|
| ' X " [ ' I | ' | ! i ©
1 . 1 I I
| | o ' | ! ' ! 1 o H
! ! [ oy | ! | 1 | ! !
! ' ! [ | ! | | 1284 8 ! o — "H-TH TOCSY
: 1553 .41 652. 4$ L : 812 5 :880.59 |1141 . : \% F L ' : — "H-'H NOESY
! i L ey reresp asees o

200 300 400 500 800 700 abo" 900 1000 1100 1200 1300 1400 1500
miz

Fig. S2. LC-MS/MS and NMR analysis of succilin I-L(5-8). Fragmentation of succilin | and J (A), succilin K (B), and succilin L (C) by tandem MS to generate b
and yions. The b ions were indicated in blue, while the y ions were indicated in red. The different amino acids of succilin | and succilin J are indicated in green.
'H-"H TOCSY and 'H-'"H NOESY NMR correlations of succilin K (D)
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Fig. S4. Investigation of lipoinitiation and valinol formation of bogorols. (A) MALDI-TOF analysis of extracts from wild type (WT) and AbogJ mutant of B.
laterosporus LMG15441. The [M + H] * of representative compounds are indicated. (B) Biosynthetic gene cluster of bogorol and auriporcine. The modules
responsible for fatty acid incorporation are indicated with purple shading. The unfunctional modules in auriporcine BGC are indicated in grey shading. (C) The
structures of bogorol and auriporcine. The fatty acids of both compounds are indicated with red shading. (D) MALDI-TOF analysis of extracts from wild type
(WT) and Abogl mutant of B. laterosporus LMG15441. The [M + H]* of representative compounds were indicated.
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Fig. S5. Investigation of succinylation of succilins. (A) LC-MS of extracts from B. laterosporus MG64 and LMG15441.z in the labels indicate the charges of the

ions. (B) Flanking genes of the bogorol BGC in B. laterosporus MG64 and LMG15441. Blue, present in both strains; green, only present in B. laterosporus

MG64; red, only present in B. laterosporus LMG15441; purple, transferase. The table presents the annotation of some of the genes. (C) MALDI-TOF analysis

of extracts from B. laterosporus LMG15441 with heterologous expression of the gene bogN (C2W64_00415, from B. laterosporus MG64) and bogR
(C2W64_00421, from B. laterosporus MG64). (D) MALDI-TOF analysis of extracts from B. laterosporus MG64 at different time points. MEM is the medium
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Table S1. Partial chemical shift (ppm) assignments of bogorol K (ds-DMSOQO).

Residue NH "Ha HB Others

FA 3.79 OH®P', 5.61; CHF2, 1.71 CH2', 1.38/1.12; CHsY2, 0.88; CHs%', 0.80
Dhb-1 9.15 5.93 CHav', 1.78

Val-2 7.81 4.24 2.11 CHasy, 0.87

Orn-3 8.08 4.42 1.68 CHyv, 1.55; CH2%, 2.76; NH2¢, 7.63

lle-4 7.85 4.28 1.70 CH2¥, 1.35/1.02*

lle-5 8.00 417 1.69 CH2v1,1.43/1.04

Val-6 7.81 4.18 1.93

Lys-7 7.93 4.38 1.63 CH2Y, 1.26; CH23, 1.48; CH2t, 2.70; NH2%,7.64
Val-8 7.86 4.22 1.91

Val-9 7.88 4.11 1.94

Lys-10 7.78 4.24 1.43/1.32* CHyY, 1.05; CH23, 1.42; CH>t, 2.65; NH2%, 7.65
Tyr-11 8.09 4.47 2.84/2.60 CH?, 6.99; CHs, 6.62

Leu-12 8.08 4.24 1.38 CHsd1, 0.82; CH3%2, 0.76*
Valinol-13 7.40 3.53 CH2P1, 3.34; CHP2, 1.80 CH3y, 0.81

*Tentative assignment due to overlap, but in accordance with the literature (1).



Table S2. Partial chemical shift (ppm) assignments of bogorol L (de-DMSO).

Residue NH 'Ha HB Others

FA 3.79 OHP' 5.61*; CHP2, 1.72 CH2', 1.38/1.13; CHasY2, 0.88; CHs%', 0.80
Dhb-1 9.11 5.97 CHa¥', 1.79

Val-2 779 4.24 2.11 CHasv, 0.87

Lys-3 8.08 4.34 1.63/1.55 CH2Y, 1.28; CH2, 1.48; CH2t, 2.70;
lle-4 779 4.24 1.70

lle-5 7.99 417 1.71 CH2v1,1.41/1.05

Val-6 7.78 417 1.94

Lys-7 7.94 437 1.63 CH2v, 1.27; CH2, 1.48; CH¢, 2.70;
Val-8 7.86 4.21 1.93

Val-9 7.88 4.11 1.94

Lys-10 7.78 4.24 1.42/1.31* CHz2v, 1.05; CH2, 1.42; CH:¢, 2.65;
Tyr-11 8.09 447 2.84/2.61 CH?, 6.99; CHs, 6.62
Leu-12 8.09 424 1.39 CHy, 1.35%; CH3%', 0.81; CH3%2, 0.76
Valinol-13 7.40 3.54 CH2P1, 3.34; CHPF2, 1.81 CHay, 0.81

*Tentative assignment due to overlap, but in accordance with the literature (1).



Table S3. Marfey analysis of bogorol K (3) and bogorol L (4).

Standard Retention Time (min.) bogorol K (3) bogorol L (4)
L-val 10.30 10.25 10.21
D-val 12.05 - -

L-Leu 12.06 12.02 11.98
D-Leu 13.76 - -

L-lle 11.76 11.71 11.68
D-lle 13.60 - -

L-Phe (standard) 11.98 11.93 11.89
L-Tyr 6.59/9.14 - -

D-Tyr 6.58/9.77 6.44/9.69 6.41/9.65
L-Orn 4.55/4.91 - -

D-Orn 4.04/4.89 3.80/4.69 -

L-Lys 5.14/5.61 4.84/5.39 4.85/5.38
D-Lys 5.12/4.78 4,78 /4.50 4.79 / 4.51
L-(S)Vol 9.94 9.87 9.84
D-(R)Vol 12.05 - -




Table S4. Partial chemical shift (ppm) assignments of succilin K (ds-DMSO).

Residue NH Ha 'HB Others

FA 3.77 OH®P', 5.61; CHP?, 1.72 CH2¥', 1.37/1.12; CHs¥2, 0.88; CH3d7, 0.79
Dhb-1 9.08 5.99 CHa¥', 1.79

Val-2 7.76 425 210 CHzsY, 0.86

Orn-3 8.12 431 1.63/1.52 CH2Y, 1.41/1.33; CH2%, 2.98; NHe, 7.79;
(Suc) CH_suc!, 2,28; CH>5U2?, 2.36

lie-4 7.78 421 1.71

lle-5 8.01 416 1.72 CH2¥1,1.43/1.05

Val-6 7.84 416 1.94

Lys-7 8.01 435 1.63 CHyY, 1.27; CH2®, 1.48; CHz¢t, 2.70;
Val-8 7.89 420 1.93

Val-9 7.89 410 1.94

Lys-10 7.82 424 1.41/1.32* CH2Y, 1.04; CH2?, 1.41; CH-t, 2.65;
Tyr-11 8.11 447 2.84/2.61 CH?, 6.99; CHs, 6.62

Leu-12 8.10 424 1.39 CHy, 1.35%; CH3%', 0.82; CH3%2, 0.76
Valinol-13 7.40 3.53 CH2f1, 3.34; CHP2, 1,80 CHas', 0.82; CHs2, 0.80

*Tentative assignment due to overlap, but in accordance with the literature (1).



Table S5. Comparison of bogorol and succilin peptides

Position FA 2 3 4 5 6 7 8 n 10 11 12 13

Bogorol A CH,.O, Dhb Leu Om lle Val Val Lys Val Leu Lys Tyr Leu Valinol

Bogorol B CH,.O, Dhb Val Om lle Val Val Lys Val Leu Lys Tyr Leu Valinol

Bogorol D CH,O, Dhb Met Om lle Vval Val Lys Val Leu Lys Tyr Leu Valinol

Bogorol E CH,O, Dhb MetOOm lle Vval Val Lys Val Leu Lys Tyr Leu Valinol

BrevibacilinV ~ CH, O, Dhb Leu Om lle Val Val Lys Val Val Lys Tyr Leu Valinol

BT peptide C,HON Dhb Leu Om lle Vval Val Lys Val Leu Lys Tyr Leu Valinol

Bogorol | (1) CH.O, Dhb Vval Om 1lle Val Val Lys Val Val Lys Tyr Leu Valinol

Succilin | (5) CH,.O, Dhb Vval OmSlle Val Val Lys Val Val Lys Tyr Leu Valinol
Succilin J (6) CH,O, Dhb Val Om-S Val lle Val Lys Val Val Lys Tyr Leu Valinol
Succilin K (7) CH,O, Dhb Val Om-S le lle Val Lys Val Val Lys Tyr Leu Valinol

Succilin L (8) CH, O, Dhb Val Lys-S lle lle Val Lys Val Vval Lys Tyr Leu Valinol

Note: The position number of conserved residues are indicated in black. The newly identified peptides and their closest peptides
are indicated in the same background color, and the different residues in the characterized peptides are indicated in red font. FA:
fatty acid.



Original NMR spectra

"H NMR of bogorol K (3)

T T T T T T T T T T T T T T T T
11.0 105 10.0 9.5 9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5

f1 (ppm)



"H-'"H-TOCSY NMR of bogorol K (3
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"H NMR of bogorol L (4)
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1H-1H-TOCSY NMR of bogorol L (4)
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H NMR of succilin K (7)
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"H-"H-TOCSY NMR of succilin K (7)
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