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Abstract:

The endosymbiotic bacteria that live within the body of insects are involved
in many aspects of the host physiology, including reproduction and defense.
Philaenus spumarius was identified as one of the main vector of Xylella
fastidiosa, a bacterium responsible for several diseases in a variety of
agricultural crops of high importance. In this work, different media types
were evaluated for the isolation of bacteria living within P. spumarius adults,
for their potential exploitation in the management X. fastidiosa. Specifically,
was compared the effect of minimal (Luria Bertani - LB) and complex
(Modified Melin-Norkrans - MMN) media, with and without fetal bovine or
gelling agents, on the abundance and diversity of bacteria. The collection of
isolates obtained and of others previously obtained was further
characterized by BOX-PCR and sequencing of the 16S ribosomal RNA
(rRNA) gene.
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Material and Methods
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FB - Fetal bovine

Isolation of bacteria

B'E B

1 min 1 min Sterile dH,0
Alcohol 70% Bleach 5% (3X, 2 min)
Adult grinding

| }
} }

MMN with and without FB
LB with and without FB

Inoculation

7

Surface sterilization of adults

Solid medium Liquid medium

16S rRNA
sequencing
BOX-PCR

(primer
BOXAIR)

\.




B Aeromicrobium fastidiosum
D ) m Arthrobacter sp. 1
Results and DISCHSSIOH m Arthrobacter sp. 2
Bacillus sp. 1
m Bacillus sp. 2
m Brevundimonas sp. 1
: : : : . B Brevundimonas sp. 2
Solid vs. Liquid media Type of culture media n Chovupatmonas Sp
B Cellulomonas cellasea
B Curtobacterium

100% - 100%
®m Devosia
90% B Frigoribacterium sp. 1
m Frigoribacterium sp. 2
80% 30% Massilia aurea
Moraxellaceae
0% m Mycoplasma weryonii
m Pigmentiphaga aceris
60% 60% B Pseudomonas marginalis
o0 B Pseudomonas sp. 1
m Pseudomonas sp. 2
o 0% m Pseudomonas sp. 3
° m Rathayibacrter
I B Rathayibacter caricis
-

w Rhizobiaceae 1
Rhizobiaceae 2
Rhizobiaceae 3

Relative Abundance (%)

20%

10% Rhizobiales
Rhizobium
0% 0% — Rhodococcus corvnebacterioides
Solid  Liquid LBA LBA MMN MMN = Williamsia sp. 1
+FB +FB m Williamsia sp. 2

* The solid media * No differences on the diversity of
facilitated the growth bacteria among the two media IECPS
of more diverse * The addition of FB leads to a slight 2 O 2 O

bacterial taxa increase in bacterial abundance
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Dendrogram BOX-PCR
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Aeromicrobium

Aeromicrobium

Aeromicrobium
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Aeromicrobium

Pseudomonas

Pseudomonas

Pseudomonas ovata
Pseudomonas

Pseudomonas brassicacearum
Pseudomonas

Pseudomonas

Pseudomonas brassicacearum
Kineococus

Plantibacter flavus
Pseudomonas

Pseudomonas graminis
Pseudomonas brassicacearum
Pseudomonas

Frigoribacterium faeni
Frondihabitans peucedani
Methylobacterium pseudosasicola
Methylobacterium  cerastii
Methylobacterium  adhaesivum
Jahthinobacterium lividum

Mycolicibacterium

Mycolicibacterium
Erwiniaceae

Curtobacterium
Acidovorax

Acidovorax

Microbacterium

Microbacterium
Microbacterium
Microbacterium

Microbacterium

Microbacterium
Mycoplasma

Pigmentiphaga
Pigmentiphaga
Pigmentiphaga

patterns showing the
relationship between

Duganella

Duganella

Flavobacterium

bacterial isolates (Dice
coeficiente; UPGMA
clustering method).

Flavobacterium

Caenimonas

Clavibacter

Brevundimonas

Brevundimonas

flaccumfaciens

radicis
testaceum
imperiale
testaceum
testaceum
testaceum

wenyonii
litoralis
litoralis
litoralis

michiganensis

Isolate

B14ON

B240N
B45A

B71A
B28N
B29A
B40A
B4SGA
B59A
B62A
BS6A
B70A
B218N
B123N
B212N
B98N
B93N
B17A
B210N
B14IN
BisA
BEA
B158N
B301IN

8154
B22A
BOA
8242N
B47A
8524
Bl1A
B245N
8365N
B136N
8504
B25A
B21IN
B133N
B9SN
B167N
B142N
B4ON
B163N
B139N
8104
B193N
B132N
892N
B214N
BEON
831N
855N
839N
873A
816N
8324

Class

| Gammaproteobacteria

Actinobacteria

Gammaproteobacteria

Actinobacteria

Gammaproteobacteria

Actinobacteria

Alphaproteobacteria

Betaproteobacteria
Actinobacteria

Gammaproteobacteria

Actinobacteria

Betaproteobacteria

Actinobacteria

Mollicutes

Betaproteobacteria

Flavobacteriia

Betaproteobacteria
Actinobacteria

Alphaproteobacteria

The BOX-PCR
revealed a high
discriminatory
power, allowing the
differentiation of the
bacteria at the intra-
species level
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NR 133729 1 Clavibacter michiganensis subsp. phaseok strain LPPA 882
HN8!3366 1 Clavibacter sp. stramn MG8
B73A

MT323132 1 Curtobacterium flaccumfaciens strain P69
MT484165 1 Curtobactenium sp. strain 11e
R 116064 1 Curtobacterium oceanosedimentum strain ATCC 31317

NR 029264 1 Pseudoclavibacter helvolus strain DSM 20419
NR 145621 1 Pseudoclavibacter terrae stran THG-MD12
B28N

B139N

MK398018. 1 Plantibacter flavus Stran I-S-L2-11

NR 025462 1 Plantibacter flavus strain P 297/02

B158N

B163N

B142N

B9EN

MT367796.1 Microbacterium testaceum strain OsEp Pim 3085
NR 026163 1 Microbacterium testaceum stran DSM 20166
B4

NR 041529 1 Microbacterium hatanonis strain FCC-01
MN940444 1 Microbacterum sp. strain 2g-1187
B167N

KJ529034 1 Frondihabitans peucedani strain FL5-2
NR 116933 1 Frondihabitans peucedani strain RS-15
B242N

LN774201.1 F
NR 0265
B9A

igonbactenum faeni isolate 09| 1ARD14N2
111 Fnoonbac(eﬂum faeni strain 80

60 | MN180918 1 Mycolcibacterium neoaurum strain P1-44

H169217_1 Mycobacterium hodleri strain JCM 12141
- ? l;H5|3946 1 Aeromicrobium sp. CPCC 204604

KX449301.1 Aeromicrobium kwangyangensis strain VN2013-75

NR 041384.1 Aeromicrobium gmsmg.soa strain Gsod 098
L{KP195220 1 Aeromicrobmum sp. Bt13
B4

JX949248.1 Aeromicrobium sp. Sr29
JF411355 1 Uncultured Kineococcus sp. clone D

KPﬁaste' L Aeromicrobium sp. ZYFB010
1 Aeromicrobium alkaliterrae strain KSL-107

Nsmsee 1 Curtobacterium pusilium strain DSM 20527T

R 044983 2 Aeromicrobium fastidiosum strain KCTC 9576
MH512420 1 Aeromicrobeum sp. strain CB2015-218-DE 0416
B62A

B70A

B56A

| MN722460.1 Brevundimonss sp. sirsin

NR 028633 1 asdae strain W1-28
| NR 113596 1 Brevundimonas vesiculans stran NBRC 12165
B32A

NR 026365 1 Janthinobacterium lvidum strain DSM 1522
MN220594.1 Janthinobacterium kvidum strain CeH-5

B245N
MH591610.1 Duganelia sp_ Strain WW298
NR 1141061 Duganelia zoogloeakdes strain NBRC 102465

a2

MT360101.1 Memwxoacxe-mm Sp. strain LBO1 08

NR 108237 1 Methylobacterium pseudosasicola stran BL36
A

B11A

NR 125492.1 Methylobacterium adhaesivum strain AR27
MNS96064_1 Methylobacterium sp. strain PP-WC-2A-150
BS52A

NR 117118 1 Methylobactenum cerastii stran C15
N868947.1 Methylobacterium sp. Stran 399

NR 145952 1 Flavobacterium collinsii strain 983-08
o5 | An3o7433 1 sp. PU1-3/8

= B55N
NR 1337471 Flavobactenum plurextorum strain 1126-1H-08
B31N
104

%5 | GU377103.1 Flavobacterium sp. sptzw12

61

B141N
e GQ347272 1 Uncultured planctomycete clone SGSCB44

Mycoplasma wenyoni isolate CO31

LN867142 1 Acidovorax sp. 1011MARAD402

MIK246907 1 Acidovorax Sp. Strain 14A

B211N

NR 117776 1 Acidovorax radicis N35
JQ400924.1 L c

clone CNY 00862

= JF915363 1 Acidovorax radicis Strain NW6S

G 6818317 1 Caenimonas sp. stran HRW1-4
IN840039. 1 Erwinia gerundensis strain EM595

7184816 1 Pantocs agglomerans strain NHZ-4

B50A

N
NR 044530.1 Pigmentiphaga koralis strain JSM 061001
KT949373 1 Pigmentiphaga sp. LB C18 1

Rro40373 1 Pigmentiphaga sp. LB C18
1

MF943243 1 Pseudomonas cichorii stran TES14A
s

MH305533 1 Pseudomonas ovata strain F51
MF52363| 1 Pseudomonas vindifiava
B9

strain 1S2-16

- HNI97586 1 Pseudomonas veronii strain HR3 3 1
7A

s

B815A
NR 024951 1 Pseudomonas thivervalensis strain SBK26
KJ438148.1 Pseudomonas brassicacearum strain

8A

B22A
LC500864.1 Pseudomonas kitagunsensis MAFF 21

KX186942 1 Pseudomonas extremaustralis culture 0$M 17835

MN307360.1 Pseudomonas poae stran 15-85 16S

B43A
0263951 Pseudomonas graminis strain DSM 11363
HN334238 1 Pseudomonas graminis strain EXB-L-1974
81
NR T 15646 4 Pseudomonas seiempcacw: ipitens strain cas
an SY

B210N
KUB47658 1 Pseudomonas brenneri strain BD11-00181
EUS57337 2 Pseudomonas yamanorum strain 8H1

T‘525 1 Pseudomonas sp. strain 2183 A
B354 1 paeuomonas exvemonersais cutire DSH 15924 Phylo genetic tree constructe)
2 ol e 1 Pocudomonas iizospnacrae siran s

1 Pseu strain S128-112

Maximum Likelihood (ML)

Family

Microbacteriaceae

Mycobocterioceae

1 Microbacteriaceoe

Nocardioidaceae

Kineosporioceae

Nocardioidaceae

Microbacterioceoe

Nocardioidaceae

Caulobacteraceoe

Oxalobacteraceae

Methylobocteraceae

Flavobacteraceae

1 Mycopiasmatacece
Comaomonadaceae

I Erwiniocece I
Alcaligenoceae

Pseudomonadoceae

H based on 16S rRN

Class

16S rRNA gene
sequencing method
is more suitable in
phylogenetic
evaluations,
generally grouping
isolates belonging to
the same genus

Gemmaprotecbacreria

Alpharoteobacteria

Betaroteobacteria

Alpharotecbacteria

Figvobocteriia

Mollicutes

Betoroteobacteric

Gammoproteobacteria

Betorotecbacteric

IECPS
A sequences using the 2 02 0

Gommaproteobacteria

to the analysis was K2+ G + L.

method. The evolufionary model applied
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