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Overview BAC-STeE

e Environmental stress treatments:
o drought
o ring-barking
e Experiment layout and timeline
e Field sampling approach
e Metabolome fingerprinting
e Metabolome responses to stress treatments
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Experiment field site layout

144 trees total.

Trees divided into 6 spatial
blocks, each containing 24
trees.

8 trees of each stress

treatment per spatial
block.

A total of 48 trees per
stress treatment class.
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Little Snoring field site experiment layout
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Enviromental stress treatments  BAC:STOP

Drought Ring-barking

e Precipitation exclusion shelters « Performed at two heights: 0.5m and
constructed beneath the canopy. 1.8m.
e To the depth of the cambium.
e 25mm left intact on two sides of the tree.
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Experiment timeline *BAC-ST@P

BAC-STOP WP2 field trial timeline
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Event type | inoculation I ring-barking I roof closure | sampling

The first ring-barking took place in August 2015. The second and third ring-barking took place in May and October 2018 respectively.
2mpi = 2 months post inoculation; 1ypi = 1 year post inoculation
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Sample collection BAC-STOP

e Two, ~30mm deep bark
punches taken from each tree
at each time point.

Bark punch locations

Ring-barked zone

e Phloem and sapwood tissues e ® & e

separated at the cambium and F
dissected into 50mg segments.
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e Samples were snap frozen in

liquid nitrogen fro transport.

1 Ring-barked zone
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Sampling time point
@ baseline (© 2 months post inoculation
@ pre-inoculation @ 1 year post inoculation
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STOP BAD BACTERIA

Example metabolome fingerprint mass
spectrum

e The sapwood sample extracts were

analysed using a mass spectrometry :
based approach. .. J

e Provides an overview of a wide range bbb
of metabolite chemistry.

e 837 metabolome features were R =
identified and assigned molecular g
FormUlaS For use in data analySiS. Spectral binning as an approach to post-acquisition processing of high

resolution FIE-MS metabolome fingerprinting data
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Metabolome response BAC-ST@P

The distinction between control and stress treatments in the metabolome fingerprinting data

Sapwood
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Treatment @ drought @ ring-barking

2mpi = 2 months post inoculation; 1ypi = 1 year post inoculation
Asterisks denote p-value significance: * < 0.05, ** < 0.01, *** < 0.001. P-values are based on 5000 permutations.
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Explanatory metabolic pathways

" BAC-ST@OP

Functionally enriched metabolic pathways identified the metabolome fingerprinting data

Drought  Ring-Barking Drought  Ring-Barking
Starch and sucrose metabolism | 1 Valine, leucine and isoleucine degradation _-
Propanoate metabolism Valine, leucine and isoleucine biosynthesis
Pentose phosphate pathway Tryptophan metabolism
Inositol phosphate metabolism Phenylalanine metabolism
Carbohydrate Glycolysis / Gluconeogenesis Lysine degradation
metabolism Galactose metabolism Amino acid Lysine bi i
ysine biosynthesis
: metabolism i :
Fructose and mannose metabolism Histidine metabolism
Citrate cycle (TCA cycle) Glycine, serine and threonine metabolism
Butanoate metabolism Cysteine and methionine metabolism
Ascorbate and aldarate metabolism Arginine and proline metabolism P.athway trend
Energy s ; : C EE EE @z | Alanine, aspartate and glutamate metabolism increased
metabolism Carbon fixation in photosynthetic organisms o B o . D i;crem :d ;
Various types of N-glycan biosynthesis Trcfane,lplpgndlr[l: and p?rndme a_lkalcudI b!osynt:eslrs dzi:ﬁd
Other glycan degradation Stilbenoid, diarylheptanoid and gmgerfa b!osynt es!s
Glycan ? . : Biosynthesis of Phenylpropanoid biosynthesis E
biosynthesis N-Glycan biosynthesis i B Fiaa
and ms;tabolism Glycosphingalipid biosynthesis - globo and isoglobo series o‘ﬁ;éﬁf}?ﬂggry a so a_vonmd bfosyniheys
Glycosphingolipid biosynthesis - ganglio series lucosinolate biosyn hes'_s
Glycosaminoglycan degradation _ . Fj'lavone and flavonol biosynt e_Sls
Biosynthesis of various plant secondary metabolites -

Sphingolipid metabolism

Glycerolipid metabolism

Metabolism of Vitamin B6 metabolism

H
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Fatty acid elongation cofactors and Nicotinate and nicotinamide metabolism
Lipid Fatty acid degradation vitamins Biotin metabolism
metabolism et ; —— .
Fatty acid biosynthesis é\@@ %.-\\o(‘%‘(\@‘ﬁ@ zﬁ\g\a%.-\\o{‘@@(’ AR
Cutin, suberine and wax biosynthesis e F
Biosynthesis of unsaturated fatty acids Q@.\ Q&,\
e\‘ ?}\ q}*‘Q \*'&Q \\ 5\\0 \\';Q\ Time point
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Upcoming work 1l L

e Apply these techniques to the phloem samples collected
alongside these sapwood samples.

e Integrate environmental data collected from soil moisture
probes and Tree-Talkers.

e Investigate the influence of Acute Oak Decline pathogen
inoculation on the metabolome responses.
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Thank you for listening BAC-ST@P

Any questions?

The Aberystwyth Team

Professor John Draper Dr Manfred Beckmann Dr Laura Lyons
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