A Potential Metabolomic Model

Freshwater bivalves are unique in their life history and
ecological niche and are thus potentially useful biomonitors
for aquatic ecosystem health. Our ability to use them as
biomonitors is limited by our understanding of their
physiology and the sensitivity of our tests.

Metabolomics techniques such as 1H-NMR may aid in
improving our understanding of this unique group of
animals and their effective use as biosentinels.

Objectives: Metabolome

Evaluation

1) Describe the metabolome of Elliptio complanata
2) Compare variability

. Between individuals
. Between river systems
. Between tissue types

Tissue Collection and Processing

e Adductor muscles, digestive gland and gills were excised
from E. complanata collected in the Eno River and New
Hope Creek near Hillsborough, NC.

* Frozen, pulverized tissues were incubated twice for 30
minutes at 4C in amphibian Ringer’s solution ata 1:2
(w:v) ratio. Dried samples were resuspended in 700uL
10% D20 with 0.1mM TSP.

1H-NMR and Data Analysis

e 1H-NMR experiments were performed on a Bruker

AVANCE 500MHz Spectrometer with Oxford Narrow Bore

Magnet, HP XW 4200 Host Workstation Topspin 1.3
Software version.
e Spectra were processed and analyzed using ACD/NMR
Processor Academic Edition.
¢ Metabolite identification was performed using
www.hmdb.ca and Chenomix NMR Suite 6.1.
¢ Principal components analysis was performed using JMP
9.0.

1H-NMR spectrum of E. complanta adductor muscle
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Major Metabolites

Metabolic profile varies based on tissue type

—SNaa

11 Fumarate

12 Hypoxanthine

Tissue type is more variable than location

al

Metabolites Chemical shift and peak shape, ppm

1 Lactate 1.32(d), 4.10(q)

2 Alanine 1.47(d), 3.76(m)

3 Putrescine 1.75(m), 3.03(t)

4 Ornithine 1.73(m), 1.83(m), 1.93(m), 3.05(t), 3.77(t)

5 2-Oxoglutarate  2.43(t), 3.00(t)

6 Malonate 3.12(s)

7 D-Glucose 3.23(dd), 3.40(m), 3.46(m), 3.52(dd),
3.73(m), 3.82(m), 3.88(dd), 4.63(d),
5.22(d)

8 Glycogen 3.40(m), 3.60(m), 3.80(m), 3.96(br.s.),
5.40(br.s.)

9 Inosine 3.83(dd), 3.90(dd), 4.25(dd), 4.42(dd),
4.80(s), 6.05(d), 8.19(s), 8.30(s)

10 AMP 4.01(dd), 4.36(dd), 4.50(dd), 6.12(d),

8.23(s), 8.58(s)
6.52(s)
8.20(d)

*Metabolic profile of E. complanata is detectable using 1H-

NMR techniques

*Compared to Crassostrea virginica, E. complanata has
prominent putrescine/cadaverine, minimal or absent
osmolytes (betaine, homarine, hypotaurine) (Tikunov, et al.

2010).

*Tissue metabolic profile appears to be conserved between
the geographic locations.
*Tissue type is responsible for the most variation across

samples.

eIndividual variation is less than variation between tissues.
*Tissue sample selection is critical to effective experimental

design.



http://www.hmdb.ca/
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