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small pellet of plastic that serves as raw material

nu rd Ie in the manufacturing of plastic products







| Bioplastic

* Designed to rapidly biodegrade
* Higher cost = low production

—— Petroleum-based

* Resistant to biodegradation
e cheaper

Plastic Manufacturing



Week 0 Week 1

Week 2

Polyethylene
n=26,726

Polypropylene
n=24,297

Subset: Factors marker df SS Pseudo F p(perm) Unique perm p(MC) p(PERMDISP)
PET: Station 16S| 2 | 10987 2.5436 0.001 * 999 0.004 * 0.542
18S| 2 10258 2.8614 0.001 * 999 0.001 * 0.632
PET: Season 16S| 2 14855 3.7968 0.001 * 997 0.001 * 0.281 Seawater
188 | 2 95423 2.5881 0.002 * 999 0.004 * 0.794 n=29,193
Summer: Treatment (PET-3-0.2) 16S| 2 9435.2 3.0775 0.003 * 991 0.011 * 0.125
1&&%&“4&_&% Zettler et al. 2015
Spring: Treatment (PET-glass) 16S | 1 3746.9 1.9241 0.058 980 0.057 0.841
185| 1 1968.7 1.1056 0.29 905 0.344 0.894 I
Summer: Station (Warp-Gabbard-Dowsing) 16S| 2 | 10097 | 34277 | 0.003* 994 0.008 * 0.005 *
185 | 2 9426.7 2.2778 0.026 * 937 0.042 * 0.38
Spring: Station (Warp-Gabbard-Dowsing) 16S 2 93734 2.7822 0.002 * 997 0.001 * 0.848
188 2 12674 6.111 0.001 * 997 0.002 * 0.573
Summer: “Attached” versus Free-living 16S | 1 6692.7 4.0966 0.003 * 843 0.013 * 0.124
18S| 1 5358.4 2.3385 0.025 * 416 0.084 0.023 *

PERMANOVA main tests compare both bacterial/archaeal and eukaryotic (16S and 18S rBNA gene, respectively, denoted by ‘marker’) community structure
across seasons, stations, and treatments. Tests are displayed for three data subsets (PET, spring, summer). Significant results (p < 0.05) highlighted in bold
and marked with *. P-values were obtained using type lll sums of squares and 999 permutations [‘p(perm)’] or calculating Monte-Carlo tests [‘p(MC)’].
Pseudo F, PERMANQOVA F statistic; d.f., degrees of freedom; SS, sums of squares; Unique perm, unique permutations. p(PERMDISP) are p-values of

PERMDISP tests, calculated to centroids.

doi:10.1371/journal.pone.0159289.t001

Oberbekmann et al. 2016



Experimental Design
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«  Designed to resist degradation *  Designed to rapidly biodegrade
»  Mainly feedstock for plastic bottles & textile fibers *  Synthesized by bacteria
« 50 million tons produced (2013) *  High cost = low production



2" PVC coupler

Sample Capsule

3/8" PVC

315 um Nitex mesh



Water-sediment interface

424 days total exposure
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In the Lab

Biofilm Digestion & DNA Extraction
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THE NURDLES THE MICROBES

eguencin
Mass measurement =g 'S e
Analysis




THE NURDLES



PET PHA
Vac-High PC-Std. 10 kV x 24 Vac-High PC-Std. 10 kV x 24




PET - 28 days exposure PHA - 28 days exposure
Vac-High PC-Std. 10 kV x 22 Vac-High PC-Std. 10 kV x 22




PET - 142 days exposure PHA - 142 days exposure
Vac-High PC-Std. 10 kV x 22 Vac-High PC-Std. 10 kV x 22




PET - 343 days exposure PHA - 343 days exposure
Vac-High PC-Std. 10 kV x 22 Vac-High PC-Std. 10 kV x 22




PET - 424 days exposure PHA - 424 days exposure
Vac-High PC-Std. 10 kV x 22 Vac-High PC-Std. 10 kV x 22




Change in aggregate mass (mg)
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THE MICROBES



Bacterial community structure at the level of order following 28 days exposure
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Normalized Gene Abundance
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Marine microbes are biodegrading PHA, but not PET
PHA recruits a specific group of microbes, PET doesn't

Those microbes have an increased biodegradation and
sulfate reduction potential

An influx of bioplastic may have unintended
consequences for biogeochemical cycling
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Questions?

lpinnell@tamucc.edu



PET - digested, no exposure
Vac-High PC-Std. 10 kV x 24 Vac-High PC-Std. 10 kV x 24




PHA PHA - digested, no exposure
Vac-High PC-Std. 10 kV x 24 Vac-High PC-Std. 10 kV x 24
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