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reproduction is affected by exposure to
polystyrene microplastic, PNAS,

www.pnas.org/cgi/doi/10.1073/pnas.1519019113

~

0]
12
Mo
rE
19
v

StAEIZ SHYHFO 2HV|2 F4E= AHd &
=c|H{O[C}. OIMIS2tAE Yats SHYRHE  LHOIA

2717t FAMHM E= ZIFHM Y7|AL, A
FE OMet =2t dEf2 &30l s0Z & ULt

Zt(filter-feeder organisms)e 20| S S

=
SIAEIS Mz(a 4 Q7| 20| O/MZ2tAE
o ‘4

>
1o qH 1= m

oo Hskof| Z|eFstCt 2= (Pacific Oyster)Q| 4dz2]
Se|AE[- HE2 O|MEA0[(micro-PS)7t O|x|=
2 Gotot?| ol = HAHE =4I| S &

-|>092k02_gn|orwozmln

micro-PS(A|& 2, 6 OI0|32=20|&; 0.023 mg-L—
off 2717t =2A|ZCt 2FE/d2[eH4 (ecophysiological)
5, MZE, |%4|(transcriptomic), T (proteomic)
S AAE) 22 Y| 0|3 dY¥sS EAoHUCE
2 2-um 27| YAECH 6-um micro-PSE MEHA
2 O ©o| Mzletct OJM=RF(micralgae)?| £
H|2} 4 (absroption) 82 =2 Z0|M A3 =
OFEf O|Ad2 DIMZ2tAEl0] OlF & ZHA|Of IZHﬁH/H

S B2 ¥ge ECE 22 oojsts oo

IOHJ-I.IF_“.EI'E:‘/

HEo| Rt & &2 =2 H2ZAMIZ(oocyte) (
38%), AE(—5%), A B8E55(—23%)7 A3

2534 #2163
Lol MolLts chstol opyES

20164 4¥ 5¢

(Ah) SOA|OHHICES S| 24 tHE M=
oceanook@gmail.com

QI7|MOILIoflM CHE A2 = O|MS2tAE0] =9
B3|, F2AIuAT SIS0 S A|M 0|

L.I-Ol-l# [:l- _LE%

Ho2HE L
At} QAH HiGtS

I fd 2Y2 o2+ Xfﬁ._‘—oil
18% 2 ZO0|SUCH. FA| 242 OR7IAZ S0
HZ|4=Z|(dynamic energy budget) ZEIOJAMZ 44|
£H GEMA OHR| 2E0] IA Hetxen
£ =9 RAHIE0| SRt O|A2 oA &
2840 z21%0] Y A2 oAHRICH WE
B &oiel  &EXtMP(molecular  signature  of
endocrine disruption)E LIEFGOLE ASA|Z0l|A] LY
=t OS2 LAHER| AUCE O| A= micro-PS
7t = HA] #O|(modification)2t 44

O ZH&0| 42fet FE2 Ehte 3/

23|

C Y-
o

Al ZH0jZ o7

ﬂJIrLI

H| STt

—

Plastics are persistent synthetic polymers that
accumulate as waste in the marine environment.
Microplastic (MP) particles are derived from the
breakdown of larger debris or can enter the
environment as microscopic fragments. Because
filter-feeder organisms ingest MP while feeding,
they are likely to be impacted by MP pollution.

To assess the impact of olystyrene microspheres
(micro-PS) on the physiology of the Pacific
oyster, adult oysters were experimentally
exposed to virgin micro-PS (2 and 6 pm in
diameter; 0.023 mg-L—1) for 2 mo during a

reproductive cycle. Effects were investigated on

ecophysiological parameters; cellular,
transcriptomic, and proteomic responses;
fecundity; and offspring development. Oysters

preferentially ingested the 6-pm micro-PS over
the 2-um-diameter particles. Consumption of



efficiency

microalgae and absorption were
significantly higher in exposed oysters,
suggesting compensatory andphysical effects on
both digestive parameters. After 2 months,
exposed oysters had significant decreases in
oocyte number (—38%), diameter (—5%), and
sperm velocity (—23%). The D-larval yield and
larval development of offspring derived from
exposed parents decreased by 41% and 18%,
respectively, compared with control offspring.
Dynamic energy budget modeling, supported by
transcriptomic profiles, suggested a significant
shift of energy allocation from reproduction to
structural growth, and elevated maintenance
costs in exposed oysters, which is thought to be
caused by

Molecular

interference with energy uptake.
signatures of endocrine disruption
were also revealed, but no endocrine disruptors
were found in the biological samples. This study
provides evidence that micro-PS cause feeding
modifications and reproductive disruption in

oysters, with significant impacts on offspring.
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