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lps typographus
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* Non-native to the UK, first bred in Kent in 2018
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Beetle -fungi symbiosis

Beetles | —
* Bark beetles: b~ =

- Nutrients from wood =
- Higher host specificity =N //

* Ambrosia beetles: ==
- Nutrients from symbiotic fungi
- Lower host specificity

Fungi
Establish symbiotic relationships
with beetles

Only some are pathogenic

Risk of invasive species on Dutch elm disease
naive host trees (Ophiostoma novo — ulmi)

Complex morphology and
cryptic nature: Only a small
percentage of fungal species
have been described




Research questions
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v' Which fungi the beetle may vector?

v' Compare fungal communities at different
life stages of the beetle life cycle

v' Compare fungi from the beetles collected
from Norway vs Sitka spruce



Study site




Metabarcoding
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DNA extraction . - .
Sort beetles Amplify DNA High-throughput Bioinformatic Fungi identification Ecological

of the whole beetle markers sequencing processing analysis
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+60 different fungal species can coexist in a single

Operational Taxonomic Units = OTUs = species
beetle specimen forming fungal communities




lps typographus — experimental design

COLONISERS DISPERSERS

(or flying adults)

9

(or mature adults)

5

20
ADULTS

4
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kThese 47 specimens were compared with those present in 1076 beetles trapped in 2017 in 20 different locations across the UK. ‘



What else the beetle may vector?

e 416 fungal OTUs obtained from the 47 Ips

Ips typographus Spruce wood .
typographus specimens




What else the beetle may vector?

18 unique Fungal OTUs Fungal richness

_ e, ° 416 fungal OTUs obtained from the 47 Ips
— * P Ips typographus Spruce wood typograp hus specimens
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18 OTUs were only present in the Ips
typographus beetles
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* These OTUs included four fungal pathogens,

Beetle samples
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% including Ophiostoma floccosum and
| 3‘- Ophiostoma bicolor, which were present in three
. .
< and 12 samples respectively.
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Relative abundance of fungal pathogens

Compare fungal communities at different life stages

of the beetle life cycle
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Pathogens

Grosmannia.penicillata
Kuraishia.capsulata
Cyberlindnera.fabianii %
Ophiostoma.canum %
Neonectria.fuckeliana
Ophiostoma.floccosum
Pestalotiopsis.funerea
Ophiostoma.bicolor
Penicillium.glabrum
Alternaria.infectoria
Mycosphaerella.punctiformis
Phaeomoniella.prunicola
Ramularia.endophylla
Nakazawaea.holstii
Cyberlindnera jadinii
Ambrosiella.ferruginea
Taphrina.carnea
Trichosporon.aquatile

* Associated fungi
<3 Invasive fungi

The Ophiostomatoid fungi

dominated in most of the
samples found in the galleries,
with the exception of the
larvae.

The yeast Kuraishia capsulata
was present in all the
developmental stages

Some fungi associates with
certain life stages- for example,
Ophiostoma canum in old
adults



Do beetle-fungal communities differ in Norway vs

Sitka spruce?

Beetles collected from Norway spruce host
slightly more fungal species

OTU richness

Norway spruce Sitka spruce
Host tree




Do beetle-fungal communities differ in Norway vs
Sitka spruce?

0.504

Host

@ Norway
A sitka

0.254

MDS2

0007 -

OTU richness

-0.251

2% MNorway spruce Sitka spruce "
Host tree

Beetles collected from Norway spruce host
slightly more fungal species

Only 40% of the total number of recovered
OTUs of the pupae specimens were shared
across the host trees.



Do beetle-fungal communities differ in Norway vs

Sitka spruce?

184 0.754
0507  Beetles collected from Norway spruce host
w‘lﬁ- o .
g o 020 Host slightly more fungal species
S é : Norway
= | Sitk
E“‘ 0.00 " e Only 40% of the total number of recovered
025 - OTUs of the pupae specimens were shared
127 across the host trees.
" NomayspruceHosnree s * Ips beetles seem to transport a greater
numbers of symbiotrophs in Norway spruce,
while saprotrophs were more abundant in
100 Sitka.

Trophic.Mode
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Do beetle-fungal communities differ

Sitka spruce?

OTU richness
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A sitka

4 Norway spruce

Host tree
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Taxa

Grosmannia.penicillata

1 Wickerhamomyces.bisporus

m] Ogataea.ramenticola
Kuraishia.capsulata
Peterozyma.toletana *
Cyberlindnera.fabianii

B Saccharomycopsis.lassenensis
Neonectria.fuckeliana

B Kuraishia.molischiana

B Pichia.scolyti

M Diplodia.pinea

W Ogataea.pini
Tausonia.pullulans

M Pezicula.eucrita
Myxozyma.melibiosi

B Rhexographium.fimbriasporum
Ophiostoma.floccosum
Cladosporium.perangustum

B Kockovaella.machilophila

B Ophiostoma bicolor

M Hamamotoa.lignophila
Ambrosiella ferruginea

M Cystofilobasidium.infirmominiatum

Ogataea.saltuana
Others

* Associated fungi

in Norway vs

Beetles collected from Norway spruce host
slightly more fungal species

Only 40% of the total number of recovered
OTUs of the pupae specimens were shared
across the host trees.

Ips beetles seem to transport a greater
numbers of symbiotrophs in Norway spruce,
while saprotrophs were more abundant in
Sitka.

The vyeast Peterozyma toletana  was
significantly more frequent in Sitka than in
Norway spruce.



Conclusion

v What else the beetle may vector?
-18 potentially invasive fungi, which were mainly located in flying adults
-A wide range of fungal pathogens, including several Ophiostomatoids

v' Compare fungal communities at different life stages of the beetle life cycle

- Fungal communities in some of the flying and mature adults differ the most

- Some fungi more frequently associated with certain life stages: play key roles on beetle performance?
- Some fungal associates persist through the whole life cycle

v' Compare fungi from the beetles collected from Norway vs Sitka spruce
-NS beetles harbours slightly more fungi than SS

-NS and SS hosts slightly different fungal communities

-SS pupae hold an extra fungal associate, the yeast Pterozyma toletana



Future work

Are these beetles (and fungi!) coming from different pathways?

WE_site-13 e Second generation Ips (laboratory
‘9 groadstars breeding)
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av * Specimens from each of 5 different

locations in Kent

e Specimens from continental Europe:
Belgium, Romania...
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Thank you...Questions?

a.ceballos@nhm.ac.uk
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, Please, follow me in Twitter! @AngelinaCE
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