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ABSTRACTS 
These descriptions are meant to serve as succinct, accurate descriptions of the proposed work when separated from the application. Project 
objective and technical abstract may be posted on the CSUPERB website only if project is funded. Do not include proprietary information. Non-
technical abstract will be used for public information or program promotion, only if funded. Use only single-spaced text; project objective and two 
abstracts combined are limited to one page total. See instructions for more information. 
 
PROJECT OBJECTIVE: (Provide a 1-2 sentence, non-technical description of the project’s overall objectives and key milestones.)     
The objective of this project is to screen for novel bacterial species which are capable of producing 
bioplastics, followed by their identification and cloning of the genes involved in bioplastic metabolism. 
TECHNICAL ABSTRACT: (State the application’s broad, long-term objectives and specific aims for expert reviewers)  
Bioplastics are natural compounds produced by a variety of different organisms such as microbes and 
plants. The most common bioplastics belong to the family of polyhydroxyalkanoates (PHAs) whose 
properties are similar to those of polypropylene. These compounds accumulate intracellularly as granules 
in response to different nutrient and environmental conditions and serve as storage reservoirs to be 
utilized under stress conditions. The first PHA to be discovered was polyhydroxybutyrate (PHB) which is 
synthesized from acetyl-CoA using three enzymatic steps. The biodegradable and biocompatible nature 
of these compounds makes them highly attractive alternatives to petro-based plastics which are not 
environmentally friendly. The proposed project involves isolation and identification of novel species of 
bacteria which are capable of synthesizing PHBs. Bacteria will be collected from a large number of 
diverse habitats such as ponds, beaches, sewage sites, etc. In the first part of the project the bacteria will 
be grown under different nutrient conditions by altering carbon and nitrogen sources as well as growth 
temperatures. PHB extraction and estimation will be performed using established methods, following 
which species identification will be done using 16S rDNA sequencing. In the second part of the project, 
primers will be designed based on known gene sequences involved in the synthesis and degradation of 
PHBs in established bioplastic producers such as Pseudomonas and Ralstonia in order to clone 
homologous genes by PCR in the novel bacteria exhibiting PHB production. Since most organisms which 
produce PHBs also have genes involved in their degradation, efforts will be made to clone both synthetic 
and catabolic genes. Sequence alignment will then be performed to determine level of homology and 
phylogenetic relationships. Finally, these cloned genes will be expressed in E. coli to monitor the 
production of PHBs. Recombinant strains which are capable of producing high levels of PHBs using 
cheap substrates and cost-effective fermentation strategies will be highly valuable in providing the much 
needed impetus to the bioplastic industry.   
NON -TECHNICAL ABSTRACT: (State in layman's terms the application’s broad, long-term objectives and specific aims, making reference 
to the potential public benefits of the project for California.)     
Bioplastics are defined as a form of plastic made from renewable resources such as plant starch and 
microbial species. Bioplastics are made from a compound called polyhydroxyalkanoate, PHA, which is 
fully degradable in landfills, composting sites as well as in oceans without having any side effects on the 
marine life. From a biotechnological point of view, the ability of the bioplastics to be biodegradable makes 
them a desirable substitute for petrochemical-based plastic, an environmental pollutant. Although a 
number of bacterial species have been identified which produce plastic, the potential to discover and 
identify novel species with vastly superior production capacity remains untapped. By increasing the 
production of bioplastics, we can reduce carbon dioxide emission, decrease plastic waste, and lessen the 
consumption of fossil fuels. Presently in California, there are two companies- Micromidas and Cereplast - 
which are actively focusing on the production of biodegradable plastics. While Micromidas utilizes 
naturally occurring microbial species to convert wastewater into bioplastics, Cereplast focuses on the 
production of sustainable and environmentally friendly bioplastics using starch derived from corn, wheat 
and tapioca as well as soy proteins. It is estimated that bioplastics will capture 30% of the total plastics 
market within the next decade. The proposed project will directly align with the new ‘green’ initiatives 
undertaken by the Obama administration and will focus on enhancing bioplastic production using a variety 
of molecular tools which will eventually address increasing consumer demand for compostable and 
renewable plastics.  
     
 

http://www.calstate.edu/csuperb/grants/faculty-student-seed/proposal-guidelines.shtml



