Supplementary information

Table S1. Summary of chromatographic peak area of classified insect-virulence metabolites and a siderophore identified from OEpks14 in culture and in

VIvo
Peak area
Compound  Observed m/z Adduct RT (min)
Culture medium 3 DPI 5DPI 7 DPI

Enniatin A 682.4590 [M+H]* 6.03 4.35 x 107+ 1.63 x 10¢ - - -
Ferricrocin 771.2446 [M+H]* 1.35 9.37 x 105+ 1.00 x 105 - 7.04 x 105+ 5.10 x 10* 7.42 x 105 + 1.84 x 10*
Beauvericin 784.4120 [M+H]* 5.85 1.18 x 108 + 1.20 x 107 3.51 x 106 + 6.07 x 10* 3.55 x 106 + 3.22 x 105 4.07 x 106 + 9.37 x 10*
Beauvericin A/F 798.4277 [M+H]* 6.00 1.25x 108+ 1.63 x 107 2.77 x 105+ 1.87 x 1034.11 x 105+ 7.83 x 10* 4.58 x 105+ 7.71 x 103
Beauvericin B 812.4425 [M+H]* 6.15 6.18 x 107+ 2.47 x 10¢ - - -
Beauvericin C 848.4398 [M+Na]* 6.42 3.13 x 106+ 2.91 x 105 - - -
Bassianolide 909.6098 [M+H]* 6.43 2.94 x 107+ 9.90 x 105 - - -




Table S2. Summary of chromatographic peak area of classified insect-virulence metabolites and a siderophore identified from OEpks15 in culture and in
Vivo

Peak area
Compound Observed m/z Adduct RT (min)
Culture medium 3 DPI 5DPI 7 DPI
Ferricrocin 771.2498 [M+H]* 1.35 5.75 x 105+2.74 x 104 - 1.06 x 108 +1.41 x 106 2.57 x 108 + 7.78 x 108
Beauvericin 784.4157 [M+H]* 5.86 5.03 X 105+5.87 x 104 3.34 X 10°+ 6.36 X 107 6.24 x 109+ 6.51 x 108 1.90 x 10° + 4.17 x 108
Beauvericin A/ F 798.4305 [M+H]* 6.14 - 480 x108+1.46x 108 6.71 x 108+ 7.42 x 107 2.15 X 108 + 5.66 x 10¢
Beauvericin B 812.4464 [M+H]* 6.34 - 1.33x 107+ 1.48 x 106 3.42 x 107+ 6.79 x 106 1.70 x 107 + 3.25 x 10¢
Beauvericin C 826.4626 [M+H]* 6.50 - 7.42 x 104+ 3.27 x 104 - -
Beauvericin D 770.4002 [M+H]* 5.85 - 226 x108+2.12x 108 1.77 x 108+ 2.12 x 107 8.25 x 107 + 3.25 x 106

Bassanolide 931.5959 [M+Na]* 6.42 - 155 x108+247 x 107  1.89 x 108 £ 0.00 7.27 x 107 £ 7.99 x 10°
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Figure S1. Molecular networking of classified metabolites for OEpks14 (red) and Apks14 (light blue) strains in (A)
culture cells and (B) culture broth.



Fatty A cids G lycerophospholipids G lycerophospholipids D ipeptides
Fatty am ides Fatty am ides

Flavins

Depsipeptides Pantothenicacid O rganophosphates

701 ETy
b s ®
A Ipha am ino acid
.
M onoacylglycerols Fatty acids
Fatty A cids ’ .
@: X % g
e B

= e 0 rganophosphates

G lycerophosphocholines

b

Pantothenic acid D epsipeptides
Am ino acid Fatty am ides Siderophore
@ @ ‘@

Figure S2. Molecular networking of classified metabolites in OEpks14 (red) and Apks14 (light blue) strains in vivo at (A)
early-stage infection (3 DPI) for live larvae, (B) mid-stage infection (5 DPI) for dead larvae, and (C) late-stage infection
(7 DPI) for cadavers covered with fungal hyphae. Saline-injected BAWs were used as controls (gray).
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Figure S2. (continued) Molecular networking of classified metabolites in OEpks14 (red) and Apks14 (light blue) strains
in vivo at (A) early-stage infection (3 DPI) for live larvae, (B) mid-stage infection (5 DPI) for dead larvae, and (C) late-
stage infection (7 DPI) for cadavers covered with fungal hyphae. Saline-injected BAWs were used as controls (gray)
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Figure S3. Molecular networking of classified metabolites for OEpks15 (red) and Apks15 (light blue) strains in culture
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Figure S4. Molecular networking of classified metabolites for OEpks15 (red) and Apks15 (light blue) strains in vivo at
(A) early-stage infection (3 DPI) for live larvae, (B) mid-stage infection (5 DPI) for dead larvae, and (C) late-stage
infection (7 DPI) for cadavers covered with fungal hyphae. Saline-injected BAWs were used as controls (gray).
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Figure S5. Comparison of full insecticides and siderophore MS profiles between OEpksi4 and Apks14 in culture
revealed up-regulation of beauvericin (BEA), beauvericin A/F (BEA A/F), beauvericin B (BEA B), beauvericin C (BEA
C), bassianolide (BAS), and enniatin A (ENN A) in OEpks14 compared to Apks14 while no difference was seen for
ferricrocin (FER).
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Figure S6. MS/MS spectra of (A) beauvericin (BEA), (B) beauvericin A/F (BEA A/F), (C) beauvericin B (BEA B), (D)
beauvericin C (BEA C), (E) enniatin A (ENN A), (F) bassianolide (BAS), and (G) ferricrocin (FER) from OEpks14 and
Apks14 in culture. Hiv = 2-hydroxyisovaleric acid, NMePhe = N-methylphenylalanine, HMVA= 2-hydroxy-
3methylvaleric acid, NMelle= N-methylisoleucine, NMeLeu= N-methylleucine, Gly = glycine, and L-Ser = L-serine.
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Figure Sé6.(continued)
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Figure Sé6.(continued)
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Figure S6. (continued)
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Figure S7. Comparison of full insecticides and siderophore MS profiles between OEpks14 and Apks14 strains in vivo at
early-stage infection (3 DPI) for live larvae, mid-stage infection (5 DPI) for dead larvae, and late-stage infection (7 DPI)
for cadavers covered with fungal hyphae. Beauvericin (BEA), beauvericin A/F (BEA A/F), and ferricrocin (FER) were
up-regulated in OEpks14 compared to Apks14.
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Figure S8. MS/MS spectra of (A) beauvericin (BEA), (B) beauvericin A/F (BEA A/F), and (C) ferricrocin (FER) from
OEpks14 in vivo at early-stage infection (3 DPI) for live larvae, mid-stage infection (5 DPI) for dead larvae, and late-

stage infection (7 DPI) for cadavers covered with fungal hyphae. Hiv

2-hydroxyisovaleric acid, NMePhe = N-

methylphenylalanine, HMV A= 2-hydroxy-3methylvaleric acid, Gly = glycine, and L-Ser = L-serine.
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Figure S9. Comparison of insecticide and siderophore MS profiles between OEpks15 and Apks15 in culture revealed

up-regulation of beauvericin (BEA) and ferricrocin (FER) in OEpks15 compared to Apks15.
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Figure S10. MS/MS spectra of (A) beauvericin (BEA) and (B) ferricrocin (FER) from OEpks15 and Apks15 in culture. Hiv
= 2-hydroxyisovaleric acid, NMePhe = N-methylphenylalanine, Gly = glycine, and L-Ser = L-serine.
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Figure S11. Comparison of insecticide and siderophore MS profiles between OEpks15 and Apks15 in vivo at early-stage
infection (3 DPI) for live larvae, mid-stage infection (5 DPI) for dead larvae, and late-stage infection (7 DPI) for cadavers
covered with fungal hyphae. (A) Beauvericin (BEA), beauvericin A/F (BEA A/F), beauvericin B (BEA B), beauvericin C
(BEA C), beauvericin D (BEA D), (B) bassianolide (BAS), and (C) ferricrocin (FER) were identified.
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Figure S11. (continued)



A ici 523.2808
Beauvericin 2441337 10 2621443 o . -
MS/MS m/z 784.4120 [M+H]* |
oy o CysHsoN;0y [M+H]*
HOIL OIL Calcd: 784.4173
2621447 o A | Found: 784.4157
_ . : - | A=-2.04
1007244.1340 100 3621967 <r33330 < ppm
B Hiv
80 18
: 0 3 DPI
60 161 100
3 NMePhe : Hiv |
40 523.2827 i
] 5412859 6233257 756.4192
207 362.1963 411.5063 ‘ 600.2\682‘
0’ ‘ | ‘ ‘ \ ‘
262.1435
10072441334 go
. 1wv
807 X2
] ELO
60: 161 100
. : ; | DPI
3 NMePhe 523814 TV : 5
40 3
20 2747628 367 1940 623.3289 756.4152
] 327.5955 | w290 ‘ 659.?290
o | \ \ \ L1l \
1999 54 1ii§1446 100
god I8 Hiv
E HO 523.2821
60 : 161 11{(?0 7 DPI
3 NMePhe v
] 5412853 |
407 1 5238271 756.4169
20 2807806  362.1937 4527236 556.0273 634.6675
ol LI | | | | H \
L L L I I I I O B
250 300 350 400 450 500 550 600 650 700 750
m/z

Figure S12. MS/MS spectra of (A) beauvericin (BEA), (B) beauvericin A/F (BEA A/F), (C) beauvericin B (BEA B), (E)
beauvericin D (BEA D), (F) bassianolide (BAS), and (G) ferricrocin (FER) from OEpks15 and (D) beauvericin C (BEA D)
from Apks15 in vivo at early-stage infection (3 DPI) for live larvae, mid-stage infection (5 DPI) for dead larvae, and late-
stage infection (7 DPI) for cadavers covered with fungal hyphae. Hiv = 2-hydroxyisovaleric acid, NMePhe = N-

methylphenylalanine, HMV A= 2-hydroxy-3methylvaleric acid, Gly = glycine, and L-Ser = L-serine.
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Figure S12. (continued)
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Figure S12. (continued)
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PKS14 TCTTTATTAC TTGGCGTAAA CTCTCTTCAA GACGGGC.CT TGAACA.... ..GAGAG
beauvericin TATTTCCTGC AGCGTTTCGA GCCTTGCCAA CACAGGAGCT TGATCAAGCC AAGTGGG
Consensus TaTTTacTaC agcGcgTaaA ccCTcgcCAA cACaGGa.CT TGAaCA.... ..GaGaG
PKS14 GCG.....TA AAC....TCT CTTCAAGACGGGCC....TT GAACAGAGAG C......

XM 008604818.1 ACGGGTGTTT TGCCCCGTCT CTTCGAGGTTGACCATGTTT GCGCATAATA AGTACTT

Consensus aCG.....Taa aC....TCT CTTCaAGacgGaCC....TT GaaCAgAhaaa a......

PKS14 GATTCG.CCT AC..CGTC.G AGTGC..CAA CGGCAAAAGA CTCGGTAC.. ..CACGC
bassianolide AGTACATACT GCAGCGTCTG CGTGCGGCGT CTGCGAGAGC GTAATATCTT CACATGC
Consensus aaTaCa.aCT aC..CGTC.G aGTGC..Caa CgGCaAaAGa cTaagaaC.. ..CAcGC
PKS15 TTGCATA TCATCATCAT TCATTCATCC ATTCATTCAT TCATACATA. CATACATAAT
Beauvericin TCGCAGA CCAA.TTCTT TCTCTTGGCT GCACATTCCT TCTTACCTCG CAATCATCAC
Consensus TcGCAgA cCAa.aTCaT TCacTcagCc acaCATTCaT TCaTACaTa. CAaaCATaAc
PKS15 T TGCATATCAT .CATCATTCA TTCATCCATT CATTCAT.TC ATACATACAT ACATA
XM 008604825 T TCCACATCCC GTAACGCTCA TACATTCGTT ATATCAAGCC ATTCGCTGCT TCGCT
Consensus T TcCAcATCac .cAaCacTCA TaCATcCaTT aaaTCAa.cC ATaCacacaT aCaca
PKS15 CATATCATCA TCATTCATTC ATCCATTCAT TCATTCATAC ATACATACAT AATTAGA
Bassianolide AAGAA.TTCA TCAATC.TAC ATC.AGTCGT .CTTTGCTTC ACGTCTCCTC CAGCCAT
Consensus aAgAa.aTCA TCAaTC.TaC ATC.AgTCaT .CaTTcaTaC AcacaTaCac aAgcaaa
PKS15 TGCATATCAT CATCATTCAT TCATCCATTC ATTCATTCAT ACATACATAC ATAATTA
XM 008597724 .1 ACACTATTTT CACCTTGC.T TCTTCACTTC ACTTCTTCCT CTTGACA... GTACCCA
Consensus acaaTATcaT CAcCaTgC.T TCaTCaaTTC AcTcaTTCaT acagACA... aTAaccA

Figure S13. Similarities between the promoters of genes (A) pks14 or (B) pks15 with those of genes in the beauvericin

and bassianolide biosynthetic clusters.



