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Framework

New demarcated area endorsed by the PAFF Standing Committee on |
15 April 2016 to control Xylella fastidiosa in the Apulia region (Italy)

Olive Quick Decline Syndrome
(OQDS)
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BUFFER ZONE 10km
Infected plants (if present)

Endophytes

Kalamata " Infected olive tree

Does the endophytic microbiota play any
role in disease resistance?
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Kalamata “ Infected olive tree

Aims

1 Evaluate the dynamics of endophytes and Xylella
communities in susceptible and resistant olive cultivars

. Evaluate the role of endophytic communities in the
expression of OQDS symptoms

|dentify potential endophytes with antagonistic activity
against Xylella

Xylem vessel
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O FS17 Kalamata
Collection in Sannicola
(outbreak area in Italy) April 2017 and November 2018

DNA extraction from xylem wood shavings
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400 M read pairs/ 120 Gb raw data V3-V4 region ITS1 region
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2019 J’}*\ - ® Asaia
m Others i
= Methylobacterium  Proteobacteria (75%)
= Friedmanniella Actinobacteria (13%)

®m Pseudomonas
m Sphingomonas
m Streptomyces A
= Klebsiella
® Mycobacterium ‘
® Bacillus
= Staphylococcus
= Hymenobacter
Bradyrhizobium 29 families
m Burkholderia
= Corynebacterium
Lactobacillus

Streptococcus

3%
3%

Bacteria

m Wallemia

|

R Mitosporidium Ascomycota (44%)

®m Lobosporangium Basidiomycota (25%)

m Colletotrichum

= Phycomyces

® Paracoccidioides A

m Aspergillus

= Blastomyces ‘

® Lodderomyces

= Coccidioides

= Histoplasma ..

= Trichophyton 34 families
Neurospora

= Marssonina

Ascoidea

Overall microbial community
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Methylobacterium
Friedmanniella
Asaia

Xylella
Sphingomonas
Hymenobacter

g__Streptomyces

2017

g__Mycoplasma
g__ Bacillus
g__Pseudomonas

g__Mycobacterium

Resistant FS17

0.010 0.016 0.027 0.045 0.073 0.121 0.199 0.327 0.538 0.886

Detection Threshold (Relative Abundance (%))

Xylella
Asaia
Staphylococcus:

Mycobacterium:

2018

Streptococcus:

Streptomyces:

Xylella

Asaia
Methylobacterium
Sphingomonas
Streptomyces

Core bacterial community

Total

Mycobacterium
Staphylococcus
Mycoplasma

Pseudomonas

0.010

0.017 0.028 0.046 0.077 0.127 0.212 0.352 0.586 0.975

Detection Threshold (Relative Abundance (%))

0.010

0.017 0.028 0.046 0.077 0.128 0.212 0.353 0.588 0.978

Detection Threshold (Relative Abundance (%))

Susceptible Kalamata

Asaia
Xylella
Streptomyces

Pseudomonas:

Methylobacterium

Mycobacterium

0.010 0.017 0.028 0.046 0.077 0.128 0.213 0.355 0.592 0.986

Detection Threshold (Relative Abundance (%))

Xylella

0010 0017 0028 0046 0077 0128 0213 0355 0591 0983

Detection Threshold (Relative Abundance (%))

Xylella -

Asaia-

Streptomyces:-

Mycobacterium:-

0.010 0.017 0.028 0.046 0077 0.128 0.214 0.356 0.592 0.987

Detection Threshold (Relative Abundance (%))

Genera having a 50% prevalence among samples and 0.01% abundance

Prevalence
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B o:
B o

0.3
0.4
0.5
0.6
0.7

B o

1.0
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QO Xylella tends to totally This was particularly

occupy the internal tissues obvious in the cv Kalamata
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2019 < Resistant FS17 Susceptible Kalamata

Wallemia, ~ Wallemia
Mitosporidium Mitosporidium
Lobosporangium Lob%%p;/%rg\r?]%]en;
Phycomyces omy
Paracoccidioides Paracocc"{'ﬂfﬂ,??

o_Aspergilus:

o__Aspergillus

4__Lodderomyces

9__Puccinia

g__Lodderomyces

o__Blastomyces a__Coccidioides:

2017

g__Trichophyton g__Histoplasma
g__Histoplasma

o__Coc

joides:

o__Marssonina

9__Thermothelomyces:

g__Ascoidea

o__Neurospora

o__Magnaporthe 0629 0042 35 0121 0173 0247

0010 0014 0021 0029 0042 0061 0087 0125 0179 0.257 Detection Threshold (Relative Abundance ()

Detection Threshold (Relative Abundance (%))

] Wallemia

~ Wallemia Mitosporidium

Mitosporidium Colletotrichum

Colletotrichum Lobosporangium

Lobosporangium Phycomyces

Phycomyces Paracoccidioides
Paracoccidioides

g__Blastomyces
g_Blastomyces
g__Aspergillus
g__Aspergillus
g__Coccidioides

2018

g__Coccidioides
g__Neurospora
__Neurospora

g__Lodderomyces g__Lodderomyces

g_Histoplasma. g__Histoplasma

g_Puccinia 9__Puccinia

J_Thermothelomyces g__Thermothelomyces

0010 0015 0021 0031 0046 0067 0098 0.144 0210 0308 0010 0015 0.021 0031 0046 0.067 0098 0144 0210 0.308

Detection Threshold (Relative Abundance (%)) Detection Threshold (Relative Abundance (%))

g__Wallemia 9__ Wallemia

g__Lobosporangium

g__Mitosporidium
g__Lobosporangium

9__Colletotrichum g__Colletotrichum

Prevalence

.o
. o
o2

g__Phycomyces g__Phycomyces

g_Paracoccidioides g_Paracoccidioides.

g__Aspergillus g__Aspergillus

g__Blastomyces g__Blastomyces

Core fungal community

Total

0.3

g__Lodderomyces g_Lodderomyces
0.4

o__Puccinia g__Coccidioides
0.5

g__Coccidioides g_Histoplasma
0.6

g__Histoplasma 9__Puccinia
0.7

g__Neurospora g__Trichophyton
B oo

g__Trichophyton Thermothelomyces.
0.9

|__Thermothelomyces g__Neurospora
— 1.0

9__Ascoidea o__Ascoidea

0010 0015 0021 0031 0045 0066 0.095 0.139 0202 0295 0010 0015 0021 0031 0045 0065 0095 0.138 0.202 0293
Detection Threshold (Relative Abundance (%)) Detection Threshold (Relative Abundance (%))

Genera having a 50% prevalence among samples and 0.01% abundance
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Xylella/Fungi ratio

l l
0.1 5.7 0.9 15.5

100% -

80% -
60% -
Xylella
40% m Bacteria
® Fungi
20%
0%

2017 2018 2017 2018
FS17 Kalamata

1

Relative abundance

1

Comparison of Xylella abundance over the total Fungi

Core fungal community

The increase in Xylella abundance in the second year
inverts the Xylella/Fungi ratio, especially in Kalamata
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Mycoplasma
Bacillus
Sphingobium
Burkholderia
Hymenobacter
Serratia
Bradyrhizobiaceae
Acinetobacter
Rhodopseudomonas
Lactococcus
Lysobacter
Leptotrichia
Mitrospira
115 2 25 3 33 Thermoanaerobacter
Value Lactobacilus
Microbacterium
Sphingopyxis
Micremonespora
Elizabethkingia
Spiroplazma
Candidatus_Phytoplasma
Histophilus
Klebsiella
Bradyrhizobium
Streptococcus
Corynebacterium
Mycobacterium
Streptomyces
Staphylococcus
IMethylobacterium
Sphingemonas
Asdia
Pseudomonas
Friedmanniglla
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Value Metarhizium
Sphaerulina
Melan_'l':_bsnr;a
Penicillopsis
Leptosphaeria
Thiglavia
Sordaria
Werruconis
Xylona
Botrytis
Beauveria
rarrowia
Fusarium

40

Courtl
20

Overall microbial composition
Fungi

Naumovozyma
Coccidioides
Histoplazma
Puccinia
Blastomyces
Lodderomyces
Aspergilus
Mitosporidium
Lobosporangium
1.'|)'1.'r1allemia
COMYCES
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Low High




ufrouean)( ylella 6
CONTRrence on 20" 9 M%

g

0]

<

8. Q

o

> © 8

£ ®© o o £

o5 o c 3

o € @ v 8 Qo 8

5= 2 3 < . o O

8 € o = c = 2 N N

S 2 E o = Z 3 P e 5, £ g £ £ £ Eig

2 s =« 3 £ I E g .z E 2 g B g8 3 E £ 3 >

2w 225 & i 2 ¢ e 30303, 82 8 ;o 5)E i = £ 3 R

g N L ©v =& 5 £ 2 & £ F £ £ 2 2 £ 22 E ozl & - & £ 3 3§ % SN

OwSsST = = & 3 & & 8 £ 2 & £ § 2 © = & 2 3 2 3 S m oMW
- = @ = = Iy @ o =2 J 2 © w = _|] @ o aofif = 4 I = ¥ 4 = L

b ———Sphingopy

/7

\
—
‘\
-
R

Lo 0 [ 0 [ me m m B B EEIE B High
[ o DDD [] OO = ] . : . . Tm (] ER - W - Kal
- ... . H BN = [ |:| .| O I:‘ ! HO H oW =g [] -~ FS:|_7

HIE=eE B EER ® = B O 0 a0 O [ I I 1+ Low

075 |:| 02 [ | o5 W o .

Co-inertia factorial map of bacterial communities, presenting positive (m) and
negative (o) relationships with cultivars and Xylella abundance

Endophytic bacteria-Xylella relationship
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Endophytic fungi-Xylella relationship
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Methylobacterium pseudosasicola
Curtobacterium ammoniigenes
Curtobacterium citreum
Sphingomonas aerolata
Novosphingobium soli
Methylobacterium pseudosasicola
Sphingomonas aquatilis
Sphingomonas insulae
Sphingomonas aquatilis
Sphingomonas panacis
Sphingomonas aerolata
Methylobacterium pseudosasicola
Micrococcus yunnanensis

None of the isolates tested showed
antagonistic effect against X. fastidiosa

Sphingomonas aerolata
Methylobacterium sp.
Methylobacterium phyllostachyos
Curtobacterium ammoniigenes
Methylobacterium pseudosasicola
Sphingomonas sp.

Agrococcus jenensis
Sphingomonas aquatilis
Methylobacterium phyllostachyos
Methylobacterium pseudosasicola
Methylobacterium sp.
Sphingomonas sp.
Sphingomonas aquatilis

Kalamata

Antagonistic activity against Xylella
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Xylella dominates the bacterial endophyte
community of both cultivars, and becomes the
unigue genus of the core bacterial community of
the susceptible cv. Kalamata, in the 2" year

This increase in Xylella abundance changed
drastically the diversity and composition of
bacterial community, particularly in the susceptible
cv. Kalamata

These changes might be due to the presence of
Xylella that probably encourage the establishment
of other bacterial species

Take home notes

Specific bacterial /fungal genera were associated
to the high or low abundance of Xylella in each

cultivar, and their ability to trigger disease should
be studied in the future
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