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Microplastic’s role 
in antibiotic resistance
Plastic pollution is universal and now 

viewed as an emerging environmental 

and human health crisis (1, 2). Successful 

management of plastic waste (3) is vital 

to meeting United Nations Sustainable 

Development Goal 14, which aims to pro-

tect marine ecosystems from pollution 

and other threats (4). Plastic pollution is 

projected to escalate over the upcoming 

decades (5, 6), but critical knowledge gaps 

and uncertainties remain about its effects. 

Evidence that microplastic surfaces in 

aquatic environments host microorgan-

isms that are resistant to antibiotics (7, 8) 

suggests that plastic pollution could have 

ramifications on disease transmission and 

treatment in addition to environmental 

consequences and human exposure to 

contaminated air, water, and food.

Bacterial biofilms found on micro-

plastics in aquatic ecosystems have been 

shown to include bacteria with antibiotic-

resistant genes (7, 8). These resistant 

bacteria likely originate in human and 

animal populations treated with antibiot-

ics and then travel downstream through 

wastewater into riverine and marine 

ecosystems (9). The increasing surface 

area provided by waste plastics, such as 

polyethylene, may enable higher rates of 

biofilm growth, including those contain-

ing antibiotic-resistant genes (7). The pos-

sibility that plastic pollution can facilitate 

resistance to antibiotics has critical impli-

cations for the spread of disease and the 

management and regulation of antibiotic 

resistance in the environment (10).   

Although scientists have made impor-

tant strides in understanding the direct 

effects of microplastics on animal and 

plant life (11), the indirect effects of 

plastic pollution, including the sources 

and transport dynamics of antibiotic 

resistance, remain unclear. Scientists and 
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policy-makers should prioritize the evalu-

ation of both direct and indirect effects of 

plastic pollution to fully assess the envi-

ronmental and public health risks.
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TECHNICAL COMMENT ABSTRACTS

Comment on “No consistent ENSO response 

to volcanic forcing over the last millennium”

Alan Robock

Dee et al. (Reports, 27 March 2020, p. 1477) 

claimed that large volcanic eruptions do 

not produce a detectable El Niño response. 

However, they come to the wrong conclusion 

because they have ignored the fundamental 

climate response to large volcanic erup-

tions: Volcanic eruptions cool the surface, 

thus masking the relative El Niño warming.

Full text: dx.doi.org/10.1126/science.abc0502

Response to Comment on “No consistent 

ENSO response to volcanic forcing over the last 

millennium”

Sylvia G. Dee, Kim M. Cobb, Julien Emile-Geay, 

Toby R. Ault, R. Lawrence Edwards, Hai Cheng, 

Christopher D. Charles

Robock claims that our analysis fails to 

acknowledge that pan-tropical surface 

cooling caused by large volcanic eruptions 

may mask El Niño warming at our central 

Pacific site, potentially obscuring a volcano–

El Niño connection suggested in previous 

studies. Although observational support for 

a dynamical response linking volcanic cool-

ing to El Niño remains ambiguous, Robock 

raises some important questions about our 

study that we address here.

Full text: dx.doi.org/10.1126/science.abc1733
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