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Porodaedaela pini
formerly, Phellinus pini
showing poroid hymenium

White heartwood rot
Phellinus tremulae
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Disentangling Host and Fungus Metabolism

Major Questions:

What fungal metabolites are
derived or bio-accumulated from
plant metabolites?

Is there existing within-species
chemodiversity across geographic
scales?

What metabolites are shared or
unique between congeners?




Chemotaxonomy

Employing metabolite profiling to identify marker compounds (both
qualitative and quantitative) and recognize species limits

Best performed in conjunction with phylogenetics

Barcoding can be sufficient as confirmation, but phylogenetics is much more
informative about taxonomic relationships

Critical to have:

Proper sampling (within species/across species)
-account for plasticity

-within-species variation
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LC-gToF-MS

Mass Spectrometry:
Waters G2-XS qToF
Quadrupole Time-of-Flight Mass Spectrometer

Liquid Chromatography:
Waters ACQUITY UPLC Peptide HSS 100 A
column (2.1 x 150 mm, 1.8 um)




Example: Columns and Chromatographic separation

01 Peptide HSS T3 100A (1.8 pm) | |
| |
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-03{
Peptide CSHC 130A (] 7 pm) ‘ | ‘
04 *MMILJI A LLA
1S 175 20 22 5 7. 32 5 3
Retentlon Time ( ,mm)
LC system: ACQUITY UPLC® H-Class Bio Eluent A: Water with 0.1% TFA
Sample: Tryptic Digest of NIST mAb Eluent B: Acetonitrile with 0.1% TFA
reference material Gradient: 0.5% - 50% B in 60 min, linear
Columns: 21x150 mm Flow rate: 0.20 mL/min

Column temp.: 60 °C



lon path

QuaNTOF
FLIGHT TUBE

DUAL STAGE
REFLECTRON

QUADRUPOLE  pDRE LENS

] — I]l] SEEEEEEEEEES
D:D m] SEEEEEEENEEEEE

~

STEP[WAVE XS Y & SoLuision  TRANSFER HIGHFIELD 10N DETECTION
LENS  PUSHER SYSTEM



LC-MS Compound identification

p6b Salicortin diluted 10x
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Natural Product Chemistry

* Benefit from previous isolation and identification due to commercial interests
for medicine and pharmaceutical applications

* Time consuming
* LC-MS not enough... isolation, NMR, circular dichroism for optical isomerism

Phellinus linteus Meshimakobu
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Future Experiments:
Metabolomics of species with different hosts

Table 2. Known range, host genera and host families of Phelfinus s.5. species.

P;::g:": Known Range Known Host Genera Known Host Families
B ami Holarctic Acer, Alnus, Befula, Carpinus, Condlus, Faqus, Fraxinus, Juglans, Laburmum, Malus, Betulaceae, Fagaceae, Juglandaceae, Oleaceae, Rosaceae,
Padus, Prunus and Sorbus Sapindaceae & Ulmaceae
P lundeifif Holarctic Betula Betulaceae
F nigricans Holarctic Betula Betulaceae
P tremuwiae Holarctic Populus Salicaceae
F arctostaphyli Morth America Arctostaphylos Ericaceae
F betulinus Morth America Betula Betulaceae
P MNA1 Morth America Popiilus Salicaceae
P NAZ North America Prunus Rosaceae

P igniarnus 5.5.
P populicola

P tuberculosus

F laevigalus 5.5.

P onenticus

Europe
Europe & Asia
Europe & Asia

Europe & West
Asia

East Asia

Popuius, Salix and Malus
Populus

Prunus

Betula

Betula

Salicaceae and Rosaceae

Salicaceae

Rosaceae

Betulaceae

Betulaceae

(Brazee, 2015)
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