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Mission




Complex webs of life integrate and drive processes that affect outcomes from the individual health of a human or plant to entire planetary mineral cycles. Our laboratory leverages quantitative measurements, precision genetics, and model-driven experimentation to predict, control, and design biological function in the context of these webs. We are especially interested in understanding and ameliorating the processes that are interlinked with the radical changes our planet is and will be experiencing as climate is forced, populations grow, and pressures are placed on the resources we use to survive. We are also interested in what it might take to establish ourselves on the next planet as humanity begins to consider long term crewed missions on the Moon and Mars. Building safe, sustainable biotechnologies for environmental stewardship, health, food, and materials based on well-informed systems-level bioengineering is our main goal.





Laboratory Values

Just as we recognize the critical importance and value of the diversity of life in the environments we study, we value a diversity of backgrounds, beliefs, and experiences in our laboratory. We appreciate the power that fostering diverse minds brings to our science and our understanding of our mission and impact.
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KBase
The Department of Energy's Systems Biology Knowledgebase (KBase) is an ambitious program to disrupt the way we do biological systems science for prediction and engineering. It is an open-source, extensible platform that runs on DOE high-end infrastructure and supports collaborative, reproducible, reusable, and openly publishable analyses of organisms and their communities to predict and design their functions.
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ENIGMA
The Ecosystems and Networks Integrated with Genes and Molecular Assemblies (ENIGMA) Scientific Focus Area that we help lead is dedicated to developing a generalizable approach to predictive causal microbial ecology. We seek to molecularly dissect the dispersal, drift, and selective forces that shape the assembly and activity of microbial communities in complex spatially and temporally variable niches.
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CUBES
The Center for the Utilization of Biological Engineering in Space (CUBES) was created to develop generalizable approaches to support biomanufacturing for deep space exploration that realizes the inherent mass, power, and volume advantages of space biotechnology over traditional abiotic approaches.
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Biodesign
Our lab has been involved in Synthetic Biology since its inception developing fundamental genetic technologies for precise and predictable control of gene expression, uniform design of gene expression networks, technologies for genome-scale manipulation and characterization of gene function; the design of host strains optimized for engineering for different applications; and foundational genetic and computational/data science technologies that support the creation of biofoundries.
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keywords = {},

pubstate = {published},

tppubtype = {article}

}



Close

Computational models are increasingly used to investigate and predict the complex dynamics of biological and biochemical systems. Nevertheless, governing equations of a biochemical system may not be (fully) known, which would necessitate learning the system dynamics directly from, often limited and noisy, observed data. On the other hand, when expensive models are available, systematic and efficient quantification of the effects of model uncertainties on quantities of interest can be an arduous task. This paper leverages the notion of flow-map (de)compositions to present a framework that can address both of these challenges via learning data-driven models useful for capturing the dynamical behavior of biochemical systems. Data-driven flow-map models seek to directly learn the integration operators of the governing differential equations in a black-box manner, irrespective of structure of the underlying equations. As such, they can serve as a flexible approach for deriving fast-to-evaluate surrogates for expensive computational models of system dynamics, or, alternatively, for reconstructing the long-term system dynamics via experimental observations. We present a data-efficient approach to data-driven flow-map modeling based on polynomial chaos Kriging. The approach is demonstrated for discovery of the dynamics of various benchmark systems and a coculture bioreactor subject to external forcing, as well as for uncertainty quantification of a microbial electrosynthesis reactor. Such data-driven models and analyses of dynamical systems can be paramount in the design and optimization of bioprocesses and integrated biomanufacturing systems.
Close

	doi:10.1002/bit.28295


Close



 Gushgari-Doyle, Sara;  Lui, Lauren M.;  Nielsen, Torben N.;  Wu, Xiaoqin;  Malana, Ria G.;  Hendrickson, Andrew J.;  Carion, Heloise;  Poole, Farris L.;  Adams, Michael W. W.;  Arkin, Adam P.;  Chakraborty, Romy
Genotype to ecotype in niche environments: adaptation of Arthrobacter to carbon availability and environmental conditions Journal Article 
In: ISME COMMUN., vol. 2, no. 1, 2022, ISSN: 2730-6151.
Abstract | Links
@article{Gushgari-Doyle2022,

title = {Genotype to ecotype in niche environments: adaptation of Arthrobacter to carbon availability and environmental conditions},

author = {Sara Gushgari-Doyle and Lauren M. Lui and Torben N. Nielsen and Xiaoqin Wu and Ria G. Malana and Andrew J. Hendrickson and Heloise Carion and Farris L. Poole and Michael W. W. Adams and Adam P. Arkin and Romy Chakraborty},

doi = {10.1038/s43705-022-00113-8},

issn = {2730-6151},

year  = {2022},

date = {2022-12-00},

journal = {ISME COMMUN.},

volume = {2},

number = {1},

publisher = {Oxford University Press (OUP)},

abstract = {AbstractNiche environmental conditions influence both the structure and function of microbial communities and the cellular function of individual strains. The terrestrial subsurface is a dynamic and diverse environment that exhibits specific biogeochemical conditions associated with depth, resulting in distinct environmental niches. Here, we present the characterization of seven distinct strains belonging to the genus Arthrobacter isolated from varying depths of a single sediment core and associated groundwater from an adjacent well. We characterized genotype and phenotype of each isolate to connect specific cellular functions and metabolisms to ecotype. Arthrobacter isolates from each ecotype demonstrated functional and genomic capacities specific to their biogeochemical conditions of origin, including laboratory-demonstrated characterization of salinity tolerance and optimal pH, and genes for utilization of carbohydrates and other carbon substrates. Analysis of the Arthrobacter pangenome revealed that it is notably open with a volatile accessory genome compared to previous pangenome studies on other genera, suggesting a high potential for adaptability to environmental niches.},

keywords = {},

pubstate = {published},

tppubtype = {article}

}



Close

AbstractNiche environmental conditions influence both the structure and function of microbial communities and the cellular function of individual strains. The terrestrial subsurface is a dynamic and diverse environment that exhibits specific biogeochemical conditions associated with depth, resulting in distinct environmental niches. Here, we present the characterization of seven distinct strains belonging to the genus Arthrobacter isolated from varying depths of a single sediment core and associated groundwater from an adjacent well. We characterized genotype and phenotype of each isolate to connect specific cellular functions and metabolisms to ecotype. Arthrobacter isolates from each ecotype demonstrated functional and genomic capacities specific to their biogeochemical conditions of origin, including laboratory-demonstrated characterization of salinity tolerance and optimal pH, and genes for utilization of carbohydrates and other carbon substrates. Analysis of the Arthrobacter pangenome revealed that it is notably open with a volatile accessory genome compared to previous pangenome studies on other genera, suggesting a high potential for adaptability to environmental niches.
Close

	doi:10.1038/s43705-022-00113-8


Close






All Publications












Team










	[image: arkinlab]





Sponsors




 

[image: University of California Berkeley athletic logo1]
[image: 4 BL Horiz Pos1]
[image: igi1]
[image: qb3 logo1]

[image: doe logo1]
[image: nasa1]
[image: nsf1]
[image: DARPA Logo1]








 		

				

					

						[image: Berkeley logo]			

		
Principal Investigator
			Adam Arkin
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