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In this review, we highlight underlying principles and advancements in using synthetic biology approaches to
engineer living photovoltaics, focusing on the ability of vital cellsto interact with ...

Living photovoltaics are microbial electrochemical devices that use whole cell-electrode interactions to
convert solar energy to electricity. The bottleneck in these technologies is the limited electron transfer between
the microbe and the electrode surface. This study focuses on enhancing this transfer by engineering a
polydopamine (PDA) coating on the ...

Medicine-producing bacteria, lab-built cells, synthetic vaccines and an electric nose: synthetic biology opens
up awhole new world for scientists. This branch of science - a combination of biology, physics, chemistry and
information technology - makes it possible for us to make things that we could previously only dream of.
Sometimes, it is not far removed from ...

Biology does this via photosynthesis, which is of course how crude oil was formed in the first place. The
downside is that photosynthesis is rather inefficient in its use of photons. On the other hand, there have been
huge strides in the development of photovoltaics (PVs) and electricity generation via PV"s is rapidly coming
downin price.

This review provides a materials science perspective on applying a complementary, synthetic biology
approach to engineering membrane-electrode interfaces. It focuses on the technical challenges behind the
introduction of foreign extracellular electron transfer pathways in bacterial host cells and the past and future
efforts to engineer ...

The ability to electronically interface living cells with electron accepting scaffolds is crucial for the
development of next-generation biophotovoltaic technologies. Although recent studies have focused on
engineering synthetic interfaces that can maximize el ectronic communication between the cell and scaff

A synthetic biology approach to engineering living photovoltaics . N. Schuergers, a C. Werlang, b ... This
review provides a materials science perspective on applying a complementary, synthetic biology approach to
engineering membrane-electrode interfaces. It focuses on the technical challenges behind the introduction of
foreign extracellular ...

ACS Synthetic Biology has been certified as a transformative journal by cOAlition S, committing to a
transition to 100% open access in the future. If your research funder has signed Plan S, your open access
charges may be covered by your funder through December 31, 2024. ... Photovoltaics (1) Electrochemical
detection (1) Ultrasound (1 ...

In 2020 synthetic biology turned 20 years old. It"s first decade saw some impressive research papers, lots of
visionary thinking and unprecedented excitement, but its second decade--from 2010 ...
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This Review discusses how synthetic-biology tools can be applied for the engineering of self-organizing
functional materials and programmable hybrid living materials. Synthetic biology applies genetic tools to
engineer living cells and organisms analogous to the programming of machines. In materials synthetic
biology, engineering principles from synthetic ...

The Stanford Synthetic Biology community enables interdisciplinary activities, supporting an ecosystem of
research and learning. Our holistic approach encompasses diverse areas of work, each exploring fundamental
guestions and possibilities with ...

In this review, we highlight underlying principles and advancements in using synthetic biology approaches to
engineer living photovoltaics, focusing on the ability of vital ...

Synthetic biology faces major challenges in the rational design of complex living systems, necessitating a
guantitative understanding of the principles that guide the emergence of functions from ...

Synthetic biology was founded as a biophysical discipline that sought explanations for the origins of life from
chemical and physical first principles. Modern synthetic biology has been reinvented as an engineering
discipline to design new organisms as well as to better understand fundamental biologica mechanisms.
However, successis still largely limited to the laboratory ...

In this chapter, the processes of obtaining biomaterials and ways to improve productivity and stability to be
used in photovoltaic technology by natural and/or synthetic ...

A Synthetic Biology Approach to Engineering Living Photovoltaics Nils Schuergersl, Caroline Werlang2,
Caroline M. Ajo-Franklin3,4,5, and Ardemis A. Boghossianl* 1linstitute of Chemical Sciences and
Engineering, &#201;cole Polytechnique F&#233;d&#233;rale de Lausanne (EPFL), 1015 Lausanne,
Switzerland 2Interschool Institute of Bioengineering, &#201;cole Polytechnique F& #233;d&#233;rale de ...

The feasibility of employing rhodopsins in photovoltaic systems has been extensively demonstrated
(Espinoza-Araya et al., 2023; Kanekar et al., 2020; Krivenkov et al., 2019). These devices can be classified
into two primary categories: bio-sensitised solar cells (BSSCs) and Bio-enhanced photovoltaics (BEPVS).

2.1.1. Inducible promoters. The development of synthetic biology hosts often involves introduction of genetic
pathways that exert heavy metabolic loads or having generated metabolites harmful to the cells [Citation 24]
such cases, inducible promoters are especially crucial to ensure the successful application of genetic
modifications and, consequently, the ...

Introduction. Synthetic Biology offers innovative approaches for engineering new biological systems or

re-designing existing ones for useful purposes (see Figure 1) has been described as a disruptive technology at
the heart of the so-called Bioeconomy, capable of delivering new solutions to global healthcare, agriculture,
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manufacturing, and environmenta ...

Comparing photosynthetic and photovoltaic efficienciesis not a ssimple issue. Although both processes harvest
the energy in sunlight, they operate in distinctly different ways and produce different types of products:
biomass or chemical fuels in the case of natural photosynthesis and nonstored electrical current in the case of
photovoltaics.

Biophotovoltaics (BPV), aso known as photomicrobial fuel cells or microbial solar cells, is an emerging
technology of converting solar energy into electrical energy using photosynthetic microorganisms (Howe and
Bombelli, 2020; Wey et al., 2019) pared with PV technology, BPV is more environmentally friendly due to
the photosynthetic materialsare non ...

This article discusses an emerging technology that uses synthetic biology to express extracellular electron
transport pathways in cyanobacteria to conductively link the photosynthetic ...

The article highlights advances in engineering protein-based, electron-exporting conduits in a model host
organism, E. coli, before reviewing state-of-the-art biophotovoltaic ...

Fossil fuels are running out Since the mid nineteenth century, humans have progressively mastered the
discovery, extraction, and combustion of fossil fuels. Fossil fuels are the remains of organisms, mostly thick
growths of plants from more than 500 million years ago, that were buried under heavy layers of sediment and
slowly heated and compressed, under ...

The redox potentials of the hemes are affected by the surrounding environment40, and interactions such as
menaguinone (MQ) binding to CymA may change the protein potential in a manner that favors electron
transfer4d1,42. Approximate potentials are shown. - &quot;A Synthetic Biology Approach to Engineering
Living Photovoltaics.& quot;

In parallel, advances in synthetic biology should help the development of R-PETCs; for example, improved
synthetic biology toolkits 209,210,211,212,213 and genome-editing methods (such as CRISPR ...

The concept of synthetic biology was proposed in 1910s by Stephane Le Duc. 1 In this field, research
strategies have been changed from the description and analysis of biological eventsto design ...

Synthetic biology offers a promising interdisciplinary approach to integrate the principles of molecular
biology with biochemical engineering in conjunction with computational tools to modify an existent ...
Comparing photosynthetic and photovoltaic efficiencies and recognizing the potential for improvement.

Science. 2011; 332:805-809. Crossref.
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