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Supplementary Figure S1: Circular plot of the genome of Lysinibacillus sp. CD3-6 generated with BioCircos (Cui et al. 2016). The genome of CD3-6 was
computed against Lysinibacillus sp. INUCCC-52. Core genome genes shared by Lysinibacillus sp. CD3-6 and Lysinibacillus sp. JNUCC-52 are indicated in brown
color in the third circle.
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Supplementary Figure S2: Circular plot of the genome of Brevibacillus parabrevis HD3.3A generated with BioCircos (Cui et al. 2016). HD3.3A was used as
reference for computing the core genome against representatives of the Brevibacillus-A5 branch (clusters 25-27, see section 3.2). Genes of the

core genome are presented in the third circle.
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Supplementary Figure S3: Circular plot of the genome of Brevibacillus sp. DP1.3A generated with BioCircos (Cui et al. 2016). The DP1.3A genome was computed
against selected members of the Brevibacillus-A6 branch (clusters 28-35). Homologous regions representing the core genome are visualized in the third circle.
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Supplementary Figure S4: Circular plot of the genome of Brevibacillus sp. M2.1A generated with BioCircos. The genome of M2.1A was computed against B.
brevis 12B3. Core genome genes are indicated in brown color in the third circle
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Supplementary Figure S5: GBDP tree (16S rDNA gene sequence based) with Lysinibacillus sp. CD3-6. Tree inferred with FastME 2.1.6.1 from GBDP distances
calculated from 16S rDNA gene sequences. The branch lengths are scaled in terms of GBDP distance formula ds. The numbers above branches are GBDP
pseudo-bootstrap support values > 60 % from 100 replications, with an average branch support of 54.8 %. The tree was rooted at the midpoint.
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Supplementary Figure S6: Lysinibacillus tree inferred with FastME 2.1.6.1 from GBDP distances calculated from 37 entries. Clustering of the
Lysinibacillus strains revealed 28 species and 29 subspecies clusters. Two of them could not been assigned to known species. Lysinibacillus CD3-6
was assigned to form together with Lysinibacillus sp. INUCC-52 a novel species cluster. The branch lengths are scaled in terms of GBDP distance
formula ds. The numbers above branches are GBDP pseudo-bootstrap support values > 60 % from 100 replications, with an average branch support
0f 93.5 %. The tree was rooted at the midpoint.
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Supplementary Figure S7. Heat Map of the FastANI-Matrix [23] of group A Lysinibacillus genomes. Lysinibacillus sp. CD3-6 (labelled in red
letters) isolated from Vietnamese crop plants formed together with INUCC-52 a separate genomospecies. Average nucleotide identity and aligned
nucleotides [%] were determined using JSpecies https://jspecies.ribohost.com/ [42]. For better resolution use the separate png file of Suppl. Fig. S7.




Supplementary Figure S8. Heat Map of the FastANI-Matrix [23] of Brevibacillus strains isolated from Vietnamese crop plants. Average
nucleotide identity and aligned nucleotides [%] were determined using JSpecies https://jspecies.ribohost.com/ [42]. For better resolution use the
separate png file of Suppl. Fig. S8.
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Supplementary Figure S9: Phylogenetic tree constructed with the Vietnamese Brevibacillus isolates. The corresponding genomospecies clusters are indicated.
Lysinibacillus sp. CD3-6 was used as outgroup.



Dickeya Erwinia amylovora
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Supplementary Figure S10: In vitro assay of biococontrol action of Lysinibacillus and Brevibacillus strains against Dickeya solani and Erwinia amylovora.
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Fusarium graminearum

Supplementary Figure S11: Antagonistic action of Brevibacillus sp. HB2.2 (2), Brevibacillus sp. RS1.1 (3), Brevibacillus sp. MS2.2 (4), B. parabrevis
HDI1.4A (21), Brevibacillus parabrevis (22), Brevibacillus porteri HB1.4B (25), and Brevibacillus DP1.3A (26) against Fusarium culmorum (A), Fusarium poae
(B), and Fusarium graminearum (C) after 4 days incubation at 27°C.
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Supplementary Figure S12: Modular PKS in Brevibacilli: The Macrobrevin variants harbored slight differences compared to Brevibacillus sp. leaf
182 (BGC0001470). NRPS/PKS domains are indicated by filled circles. Fade circles indicate inactive domains. Crosses mean that the
corresponding domain is not complete. CP: condensation domain, DH: dehydratase domain, KS: ketosynthase domain, KR: ketoreductase, TE:

thioesterase.
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Supplemental Figure $13: NRP: Gene clusters similar to Tyrocidine (BGC0000452) present in Brevibacillus parabrevis HD1.4A (GS 25), Brevibacillus sp. MS2.2
DP1.3A, HB1.1, and M2.1A.
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Supplemental Figure S14: NRP: Gene clusters similar to gramicidin (BGC0000367) and the gramicidin gene cluster in Brevibacillus brevis (AJ566197) were
detected in Brevibacillus parabrevis HD1.4A (GS 25), and Brevibacillus sp. DP1.3A. The pentadecapeptides gramicidin A, B, C are shown above in blue letters
The complete gene clusters detected in Brevibacillus brevis (AJ566197), Brevibacillus parabrevis HD1.4A (JABSUW010000001), and Brevibacillus sp. DP1.3A
(CP085876) were characterized by a formylation (F) domain in the first module (/grA) and a final reductase (TD) domain in the last module (/grD)
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Supplemental Figure S15: NRP: Gene cluster similar to marthiapeptide A (BGC0001469) was detected in Brevibacillus sp. MS2.2. The structure of
marthiapeptide A was taken from ChemSpider (ID 28536074)
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Supplementary Figure S16: Modular PKS-NRP hybrids. A: Structure of edeine isoforms according to Westman et al. 2013. B: The edeine gene cluster of
Brevibacillus brevis Vm4. C: Prediction of the domain structure in the Brevibacillus M2.1A gene cluster similar to the edeine gene cluster of Brevibacillus brevis

Vm4 in Vietnamese Brevibacillus genomes by antiSMASH 6.0.
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Domain structure of the Paenilipcheptin gene cluster of Paenibacillus polymyxa E681(BGC0001728) revealed by antiSMASH 6.0 analysis
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Domain structure of a gene cluster in Brevibacillus sp. DP1.3A similar to the Paenilipoheptin gene cluster of Paenibacillus polymyxa E681 (BGC0001728)

Supplementary Figure S17: Modular PKS-NRP hybrids. Gene cluster similar to the gene cluster encoding the synthesis of the cyclic lipoheptapeptide
paenilipoheptin from Paenibacillus polymyxa E681 (BGC0001728) was detected in Brevibacillus sp.DP1.3A by antiSMASH 6.0 analysis. The sequence of
paenilipoheptin is shown on the upper part (Vater et al. 2018).
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Supplemental Figure S18: RiPP-LAP in Brevibacillus sp. HB1.1, DP1.3A, andHD3.3A
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Lanthipeptide class 1 W —

Brevibacillus sp. M2.1A JABSUY020000001

D D D PP ) IO DDOED P PPIDD

I
3,660,000

T
lantibiotic ABC 3'670’000Mersacidfn 3,680,000
response histidine dehydratase  ftransporter decarboxylase
regulator  kinase lanthionine
lanthipeptide synthetase C

MQNDLFDLDVQVKEVNQVQSDSVVSD! - ICDhbDhbFCDhaVDhbWCQDhaNCC

Supplementary Figure S19: Class 1 lanthipeptides detected in Brevibacillus sp. HB1.3, Brevibacillus sp. RS1.1, and Brevibacillus sp. M2.1A
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RiPP_Lanthipeptide class ii
Brevibacillus sp. DP1.3A

lanthipeptide-class-ii

CP085876 | |
GG ) ESE »dEbd
50,000 52,000 54,000 56,000 58,000 60,000
ABC transporter lanthipeptide synthetase LanM HTH transcription

regulator
lanthipeptide 1

LLQHYLQPFPSTVSHQLRQPAKQILAS - LDhaPQKNDDhbEHVDHC

lanthipeptide 2

MERLNLPFIAQRRNECKLTLQEMAEALGF - RNADhaDhbYLKYEKGE YDFKANHLPVLAKKLRCNMLDFFIRLVC

lanthipeptide 3

MCPTIWASRVIFQLLFKHDQALEKSLAS - RHDhbLWRHHFNFVDhaDDhal DhaPYFQLPDhalCLPDhaVQAPHPFC

Supplemental Figure S$20: RiPP-Lanthipeptides class 2 in Brevibacillus sp. DP1.3A
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RiPP Lanthipeptide class iii
Brevibacillus sp. HB1.1 JABMIVO10000001 | et bleloinl el |

26,|000 28,:300 30,600 32,000 34,000
alanyl-tRNA  L7ae LysM thioredoxin  |anthipeptide-class-iii: micKC oxidoreductase aldehyde dehydrogenase
editing protein eptidoglycan-bindin i o ;
S PR g class Ill lanthipeptide GAF domain-containing protein

MIMNQVLNLQKLPQNEASEAAAR - WDhaLYDhaNICPWPWG

Brevibacillus sp. HB1.2 JABMIU010000022 I lanthipeptide-class-iii I

@ @@ Jd o | T

26,000 28,000 30,000 32,000 34,000 36,000

lanthipeptide-class-iii: micKC oxidoreductase aldehyde dehydrogenase
GAF domain-containing protein

class Il lanthipeptide
MIMNQVLNLQKLPQNEASEAAAR - WDhaLYDhaNICPWPWG

lanthipeptide-class-iii

Lysinibacillus sp. CD3-6 CP085880 I I

L T . T . L T |

1,500,000 1,502,000 1,504,000 1,506,000 1,508,000 1,510,000 1,512,000
ABC-2 class lll lanthionine synthetase LanKC | methyltransferase HTH transcriptional regulator
transporter permease nitroreductase

class lil lanthipeptide
MMNTVLDLQKLVPDTEGKDQAL - NADhbIDhbDhbIDhbDhbVDhbDhbDhbVYGRDhaDhaVDhalICKKYPIDhbYRK

Supplemental Figure S21: RiPP lanthipeptides class 3 in Brevibacillus porteri HB1.1, HB1.2, and Lysinibacillus CD3-6
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uviB

JABSUWO010000001.1Brevibacillussp.HD1.4A1.fasta AOI_01 Bl Mo funchon detesmined

M Gene names

M Predicted promoters

B Predicted terminators
Show or hide small ORFS

ég &é’@@@g

e

§ &
£ §

[ Blast hit with UniRef90
B core peptide

B medification

B immunity / Transport

O Regulation

[ Transport & Leader cleavage
[ Protease

£ £5 4
)

—i—

L0

o

226.2 WviB

amidase DNA polymerase IV

MEGEIWSYFLTQGPFAVLAIWLLVYVMKSSKERENQLLDTLNKFSEKYDLIIEEVREIKSEM

Sactipeptide
JABSUWO010000001.1Brevibacillussp.HD1.4A1.fasta AOI_03 O Nofunction determined
- [ Blast hit with UniRefan
B core Peptide
| | G-em? names B Modification
B Predicted promoters B immunity / Transport
B Predicted terminators [ Regulation
Show or hide small ORFS [ Transport & Leader cleavage
B Protease
o5 -
e & &
s & £
Small, acid-soluble YikA oxidoreductase asparagine synthetase

spore protein C2

MSRRKRPLVPGAQEGLDALKARVAHVADPNQAKYEVASELHVPLQRGYNGQLTSHDAGRIGGRLGGSMVKEMVRMAAQAMKPKS

Supplemental Figure $22: UviB and sactipeptides were detected in Brevibacillus HD1.4A by BAGEL4
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pk-orn-x-phe

CALCP) (KS@@BAmT () cP OB ¢

mal omn D-X phe
NZ_CP085876.1 (Brevibacillus sp. DP1.3A)

[ apw27.0092s M Hpv27 00520
M1 M2 M3 M4

mal omn D-X phe
JABMIVO10000001 (Brevibacillus sp.HB1.1)

| mewi2iees gl 5ev3i 21630 2
caCh) @el)y @ g
M1 M2 M 3 M 4
mal orn D-X phe
JABMITO10000010 (Brevibacillus sp.HB1.3)

HP567_ 019345 HP567_015340
Wi M2 B e

mal orn D-X phe
JABSUY020000001 (Brevibacillus sp.M2.1A)

asn-gly-pk

D-asn
JABSUZ010000003 (Brevibacillus sp. M52.2)

Supplemental Figure $23: Unknown PK-NRP hybrids pk-orn-x-phe and asn-gly-pk
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T M2 W3 M1 T M2 W13 M4 M5 W 16
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(DH.=, ~. DHKR)
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M 13 M4 M5 M5
comal Ohe-mal mal NMe-ser
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or kse-EP P ise@® @@ @ ¢
K W [ M4 M5 T Wis
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JABMITO 0000003 {Brevibacillus sp. HB1 3]

e W1 W 14 16
olimal mal ma cemal OMe-mal Nie-ser

E E LB E 7
Me-cemal wel comal wal ohimal comal
JASUTDIO0000T ifireitiaillus sp. W21

W1
Me-tmal

pk nrp 25M

W1 W2 3 W7 M5 M6 M7 M3 [ M 10 Wt M2 13 M1z W18 W7 y W20
ohmal thr ‘_‘\y oys ohmal ohmal ohmal oy X ohmal cly ccmal ccmal cocmal { «ccmal ccmal X X

JABSURDI0000010 relian s sp. AT 47

/CP) Wﬂ Ks

T CE 0 M T M 12 RE] [ M M15 MG M7
aly cys ohmal chmal ohiel aly chmal aly canal

]
comal comel

NZ_CPOBSAT4. | tBruvibacilus sp HD2.34)

Supplemental Figure $24: Unknown PK-NRP hybrids: 16M PK-NRP and 20/25M PK-NRP
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glu-ser-ile-x-phe-orn
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@2 00> @2@B> -
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JABSUZ010000015 (Brevibacillus sp.M52.2)

| sps01 0s020  Jll  aesoi 0sozs gl ardolo0d03s 4
@r@®® - @2O@B® -
'g\l? 'gcg '\;’1'03 MX4 %g DMo?n

JABSUV010000004 (Brevibacillus sp. HB2.2)

glu-ser-val-val-x-phe-orn

NZ_CP085876.1 (Brevibacillus sp. DP1.3A)
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JABMIVO10000011 (Brevibacillus sp.HB1.1)
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JABMIU010000008 (Brevibacillus sp.HB1.2)

1 M2 M3 M4 M5 M6 M7
glu ser val val X phe D-om

JABMIT010000009 (Brevibacillus sp.HB1.3)

glu-ser-val-x-x-phe-orn

JABSUY020000001 Brevibacillus sp.M2.1A)

[ mpa2s 12605 S seaas 12640 3
o @@ e @& ' @& e

M1 M2
e-Cys Me-cys Me-cys

M

JABSUWO10000006 (Brevibacillus sp. HD1.4A)
[ hpa3s Rs21335 gl sissssaiaac g
T,
CcP “ “ : “d'”@
M1 M2 M3

Me-cys Me-cys Me-cys
NZ_CP085874.1 (Brevibacillus sp. HD3.3A)
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JABMIV010000010 (Brevibacillus sp.HB1.1)

TS CZET
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JABMIU010000006 (Brevibacillus sp.HB1.2)
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Left: Supplemental Figure S25: Unknown NRPS-like: glu-ser-ile-x-phe-orn/ glu-ser-val-val-x-phe-orn/ glu-ser-val-X-X-phe-D-orn (Brevipentin)

Right: Supplemental Figure $26: Unknown NRPS-like: cys-cys-cys (Brevitriazol)
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