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Volatile organic compounds (VOCs)
are produced and consumed by microbes,
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Volatile organic compounds (VOCs)

are produced and consumed by microbes, yet metabolomics studies commonly
overlook volatile metabolites
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Volatile organic compounds (VOCs)
are produced and consumed by microbes, yet metabolomics studies commonly
overlook volatile metabolites
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Estimating metabolite volatility along
pathways may explain observational gaps,
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Estimating metabolite volatility along

pathways may explain observational gaps, and motivate more complete integration of
-omics data to study microbial systems
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Do current metabolic approaches underrepresent volatile metabolites?
nhypothesis: compounds with higher volatility will be disproportionally undetectead
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Do current metabolic approaches underrepresent volatile metabolites?
hypothesis: compounds with higher volatility will be disproportionally undetected

Monoterpenoid Biosynthesis
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Do current metabolic approaches underrepresent volatile metabolites?
hypothesis: compounds with higher volatility will be disproportionally undetected

Monoterpenoid Biosynthesis

0 _no om
CH O—P—O—P—OH
)Q/(‘\Ag fi-o" Geranyl-PP
H3C
1
1

! \{

+
mww Geraniol
- 4
e L Py . -
-y — ¥ (1) Considered 3 pathways containing VOCs
| sesoesmia 1 (0) Metabolite detected in peat metabolome?
Homv'\;/\%viotn‘?é;,i]fy).xé’aol . (3) Predicted metabolite volatility.
.?Ci*a cis-trans- |
HS% Nepetalactol .
: ] [ ] ]
q5 r-Deoxy- | SIMPOL.1 method & gas phase partitioning
I 500 g Pankow and Asher (2008) Atmospheric Chemistry and Physics
e | it Donahue et al. (2006) Environ. Sci. Technol.
7-Deoxy- %\CH“ Q(%OH 7—DeoXY'§
loganetin 0 © oganetate: ] .
—— | === Rvi  Relative Volatility Index
oganin 9% Q% oganate > logio(mass vapor pressure)
0._O. O._OH o 05
Loganin “Ogg:zi Loganate “O‘gjﬁl\o - §j%‘\ -g;gn-i?)izgi;
‘G ’ QH G acid o’

(0]
3
(o] O\CH3 (o]
Seco- oYL Seco-
loganin [rey 4. © loganate 0

§;E‘ Geniposidi
| ¢ acid

G

H
H
4
A0 0 P
(G) Glu_cose HO O Hjﬁ% Asper®
moeity HO I OH FsC 0 1| loside
0 G

85 Kelsey Graves

OH
ES

o)

H

)

H
0O

9
I;
i
o
T
c
o
c

Honeker et al., (2021)

-12

Frontiers in Environmental Sciences



Do current metabolic approaches underrepresent volatile metabolites?
We find evidence that compounds with higher volatility are disproportionally undetected

Monoterpenoid Biosynthesis
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Compounds with higher volatility are disproportionally undetected
Potential to fill in ‘'missing’ compounds with VOC measurement methods
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Compounds with higher volatility are disproportionally undetected

A significant number of metabolites may be volatile in soill...
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Volatility prediction pipeline for metabolomics studies
Predict presence of volatile metabolites in biological systems
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Vision: leverage unifying and contrasting features of volatilomics and multi-omics

Build on areas of common strength
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Vision: leverage unifying and contrasting features of volatilomics and multi-omics
Build on areas of common strength and leverage contrasts to fill gaps
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